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300-ton mounting press in the foreground at St. Paul wheel shop. 


New Great Northern Wheel Shop 


Modern shop at St. Paul, Minn., is designed to turn out 
200 pairs of freight car wheels a day on a production 
basis with high accuracy and minimum manual handling 


In ORDER to provide about 46,000 pairs of mounted 
freight-car wheels annually, not to mention passenger-car 
and diesel locomotive wheels, the Great Northern has 
constructed a modern wheel shop at St. Paul, Minn. The 
shop is not yet in full production; in fact two machines 
are still to be installed, but 180 pairs of wheels are already 
being turned out daily, including 100 pairs of new freight- 
car wheels. 
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Association of American Railroads standards of ac- 
curacy and finish are fully maintained and the work is 
performed by a force of 17 mechanics and 7 helpers 
turning out mostly freight-car wheels during the day shift 
and a force of 9 mechanics and 2 helpers averaging about 
17 pairs of passenger-car wheels and 8 pairs of diesel 
wheels on the night shift. The above force includes main- 
tenance men, tool room men, etc. An idea of production 
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Watson-Stiliman 
600-ton dismount- 
ing press set on its 
side in the shop 
floor. 


possibilities is afforded by the following stop-watch record 
of floor to floor times for a pair of wheels or single axle: 
wheels dismounted, 40 sec.; axle centered, 1 min. 20 sec.: 
wheel seats and journals machined, 13 min.; axle mag- 
naglo-tested, 2 min.; wheels pressed on, 1 min, 5 sec. It 
is conservatively estimated that, in addition to getting 
more and better service from car wheels of all types due 
to quality workmanship in this modern-equipped wheel 
shop, the Great Northern will effect labor and other sav- 
ings equivalent to a return of over 15 per cent on the 
investment. 

The new wheel shop was located at Jackson Street, St. 
Paul, because of convenience in supplying the large 
number of mounted car wheels required annually at 
Superior for the Iron Range and at St. Cloud, Minn., for 
the freight-car building program, also at St. Paul where 
many passenger-car wheel changes are made. The entire 
east end of the railroad will be served, however, and some 
wheels, particularly for a limited number of passenger 
cars and diesel locomotives, will be shipped as far west 
as Havre, Mont. Forty-three special flat cars, designed to 
hold 44 pairs of wheels per car (with double-deck load- 
ing), are available for this large wheel movement over 


Wheel-lowering de- 
vice and horizontal 
pullet-type wheel 
conveyor. 


Where axles roll 
through to storage 
and wheels to 
scrap-wheel eleva- 
tors. 
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How monorail pass- 
es the wheel press 
and circles the 
scrap-wheel eleva- 
tors. 





the system. Similarly, six modern steel flat cars are used 
to ship either passenger-car or diesel wheels, 11 pairs 
per car. Two of the six cars are roller-bearing equipped. 
These wheel cars require no blocking of wheels except to 
tie down those at each end of the car. 


Building Changes Required 


The building at Jackson Street which best met require- 
ments for the type of wheel shop planned was the old 
passenger-car machine shop, 140 ft. wide by 300 ft. long, 
which provided ample space, but required certain struc- 
tural changes and additions such as reinforcing roof 
trusses: taking out post supports; installing machine 
foundations and a concrete floor, also ramps, conveyors 
and overhead cranes of all types; making necessary track 
tevisions: constructing outside traveling cranes for load- 
ing and unloading wheel cars, also concrete platforms for 
storing wheels. 

Entirely aside from layout and facilities to speéd-up the 
movement of wheels and axles and minimize manual labor, 
the equipment of new shop will include: (1) a Watson- 
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Diesel wheel-de- 
greasing tank, with 
one of the counter- 
weighted covers 
partly raised. 


Stillman 600-ton press laid on its side in the shop floor so 
both wheels can be pressed off an axle and roll through 
to automatic elevators; (2) another Watson-Stillman 300- 
ton double-mounting roll-through press with easy floor 
level adjustment for different-size wheels; (3) Whiton 
powerful and accurate roll-through axle-centering ma- 
chine; (4) Magnaglo test machine equipped for quick 
but thorough double-end axle inspection and also inspect- 
ing diesel wheels; (5) automatic fiber-brush cleaning of 
incoming axle journals and wire brushing of axle centers; 
(6) Sellers high-production profile-cutting wheel lathe 
and end-drive axle lathes; (7) two modern Betts car- 
wheel borers with special provision for supplying and 
taking away car wheels; (8) A.C.F. 45-in. wheel-tread 
grinding machine with drive set in the shop floor and 
used to true the wheel treads on passenger-car and diesel 
wheels and about 25 per cent of Great Northern freight- 
car wheels just before they leave the shop; (9) electric- 
eyes to control mounted-wheel door openings in winter 


“yand warn of a plugged scrap-wheel chute; (10) numerous 


electric stops and interlocks working in conjunction with. 
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pneumatic cylinders to make the entire shop conveyor and 
crane operation automatic insofar as practicable. 

The shop lighting and painting are both modern and 
functional. Ceiling mercury-vapor lamps, alternated with 
high-wattage, incandescent lamps, brilliantly illuminate 
an aluminum interior with gray floor and with red floor 
sections designating important machinery. The aisles and 
machine positions are outlined with special floor-lining 
tape of bright yellow. 


General Method of Operation 


Incoming bad-order wheels are switched to the shop 
where a storehouse craneman picks them up with a Hep- 
penstall automatic lifting tongs. They enter the shop at 1* 
and roll on an overhead incline the full length of the 
shop, or about 290 ft. Thus, approximately 100 pairs of 
wheels needing repair are stored and ready for automatic 
dismounting without further manpower requirements. An 


* See drawing page 62. 
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One of the three 
Sellers high-pro- 
duction end-drive 
axle lathes. 


Gage blocks, micrometer calipers and special 
gages required for high standards of accuracy. 


Double-end, cycling 
Magnaglo axle-test 
machine, set for 
testing diesel 
wheels. 
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How incoming new 
wheels, delivered by 
hand truck, are 
titled into covered 
and heated convey- 
ors. 


ingenious elevator 2 and conveyor 3, run by the weight 
of the b. o. wheels and controlled by a small horsepower 
worm-drive, bring each pair of wheels in its turn to the 
600-ton dismounting press 4 which is oil-gear-driven and 
has an interlocked hydraulic elevator. 

Wheels are removed from axles on pneumatically con- 
trolled carts and roll down inclines into two scrap wheel 
chutes 5. They are automatically raised in scrap wheel 
elevators and dispatched along overhead rolling inclines 
6 through the shop wall to one of four pre-selected bins 
outside the shop. Good wheels for reclaiming are placed 
on a horizontal power-driven roller-wheel conveyor 10 
and move automatically back to the boring mills. 

Each bad-order axle is raised by a floor air cylinder, 
electrically controlled and rolls into the cleaning machine 
7. After cleaning, it is kicked out and travels to the 
Whiton automatic cycling centering machine 8 and thence 
onto a pallet conveyor 9. Axles may be handled on and 
off the pallet conveyor by the machinist who runs the 
centering machine, the machinists who run the Sellers 
end-drive axle lathes 1] or the Magnaglo machine 12. The 
controls are electrically interlocked and any one of the 
above-mentioned mechanics can handle the axle, or num- 
ber of axles into and out of his machine without leaving 
the machine. All axles after machining are rolled back on 
the pallet conveyor, inspected in the self-cycling Mag- 


Gravity roller con- 
veyors take wheels 
to and from the 
two modern Betts 
wheel-boring ma- 
chines. 
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naglo machine, then sorted according to journal sizes 
and a list of sizes of wheel fits compiled and sent to the 
Betts boring mills 13. 

Wheels are bored to wheel-fit sizes and sent down a 
roller conveyor 14 to an automatic upender and pre- 
mounter, this being actuated when a pre-selected axle has 
been sent to the wheel press 15 on a self-powered transfer 
dolly. The operation of the upender and the transfer dolly 
is so timed that the pressman can mount one pair of 
wheels before another pair is pre-mounted waiting for 
him. The press-on press is a through-type with an oil-gear 
drive and electro-pneumatic control. 

After the wheels are gaged, they roll along a track 
through the grinder 20, about every fourth pair having the 
tread ground, as stated. These particular wheels are used 
on cars of Great Northern ownership. The wheels pass out 
of the shop at 21 and are double-deck loaded on wheel 
cars and sent to their respective destinations. 

The shop is equipped with a large diesel wheel-cleaning 
tank 22 which uses C & H chemical solution at 200 deg. F. 
The wheels are washed at pit 23 and drained at 24. Roller- 
bearing turntables require little effort to turn a pair of 
wheels for delivery to a number of accessory tracks in 
the shop. Two Yale 6,000-lb. fork-lift trucks are kept busy 
with miscellaneous lifting operations throughout the shop 
and an Orton 10-ton diesel crane equipped with a boom 
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Power-operated transfer dolly which has just 
delivered an axle to the assembly position. 





Outgoing track from the shop. Heppenstall tongs 
applied to lift a pair of wheels to the wheel car. 





Wheels and axle ready to be assembled and rolled into the mounting press. 


and electro-magnet loads out scrap car wheels. 

Included in the revised shop facilities are a new fore- 
man’s office, a new lunchroom, locker and toilet room for 
the various workmen. 

The shop is equipped with one 2-ton 29-ft. span under- 
hung crane with floor control 18, moving lengthwise of the 
shop, made by the Louden Machine Company, Fairfield, 
Iowa, and supplied by the Wm. H. Ziegler Company, 
Minneapolis, Minn. This crane is equipped with a hoisting 
unit made by Electro-Lift, Inc., Chicago, and arranged 
so it can operate when desired off the crane rail to the 
mono-rail system which in general extends in loops from 
the degreasing tank to the dismounting press, around the 
scrap wheel elevators and down the line of the axle con- 
veyor with offset to only one of the axle lathes used mostly 
for passenger-car and diesel wheel work. 

A second Louden 2-ton crane 19 with 17-ft. span and 
Yale & Towne electric hoist, but equipped with an oper- 
ating cab, is installed transversely in the outgoing end of 
the shop and used for loading wheel cars. Two outside 
Chicago tram rail cranes with 40-ft. and 20-ft. spans for 
wheel handling are of 2-ton capacity and equipped with 
electric hoists supplied by the Chisholm-Moore Hoist 
Corp., Tonawanda, N. Y 

The pallet axle conveyor and roller-wheel conveyors 
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used in the new wheel shop were manufactured to Great 
Northern specifications by the Standard Conveyor Com- 
pany, North St. Paul, Minn. The two gravity roller con- 
veyors 16, on which new wheels enter the shop for boring, 
are enclosed and steam heated so that wheels will be at 
proper temperatures when they reach the boring mills. 

The wheel upenders were designed and built by the 
Great Northern and utilize a series of interlocks, solenoids 
and electric stops, as well as air cylinders to up-end wheels 
and premount them on the axle prior to entering the 
mounting press. 

The cranes use automatic lifting tongs supplied by the 
Heppenstall Company, Pittsburgh, Pa., and will not re- 
quire the services of a hooker as the overhead craneman 
can hook onto the wheels and turn them at 90 deg. either 
for loading on wheel cars, or to unload onto the scrap 
wheel ramp. 

A series of revolving brushes is located on the incoming 
bad-order wheel ramp, and distillate is circulated through 
a pipe system to the brushes and journals of the b.o. 
wheels as they roll along the ramp. Troughs catch the 
surplus distillate and return it to the pumps from whence 
it can be recirculated. 

The hydraulic elevator of the 600-ton wheel press 4 
travels 400 in. per min. to lower the wheels into the press 
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After mounting, the reconditioned wheels roll into and through an A. C. F. grinding machine. 


and raise them back to floor level. By mounting this press 
on its side in the shop floor, the wheels can continue 
through and it is not necessary to reverse their direction. 
The machine has automatic cycling, a press-off speed of 
32 in. per min. up to 400-ton, and 8 in. per min. up to 600 
ton. It also has rapid traverse of 360 in. per min. The 
hydraulic equipment is oil gear and Vickers combination. 
The press is powered by a 50-hp. motor. 

The elevator 2 which lowers the bad-order wheels from 
the storage ramp to floor level and transfers the wheels 
across the end of the shop and into the press-off machine, 
has been locally designed and built by Great Northern 
forces. The elevator and traverse mechanism can be actu- 
ated by the weight of a pair of wheels, but for exact 
spotting control, a small horsepower motor chain drives 
the mechanism. Electric stops and interlocks are so ar- 
ranged that every time a pair of wheels is fed into the 
press-off machine, another pair of wheels is kicked into 
the elevator, while still another pair is traversed across 
the shop so that it can be fed into the press-off machine. 

The two scrap wheel elevators 5 are push-button con- 
trolled and raise the wheels, as they come off the axles, 
20 ft. overhead. The scrap wheels in turn run down a 
ramp 6 through an opening in the upper wall at the end 
of the building and outside the shop to bins approximately 
50 ft. away. Air switches, which are manipulated by 
means of air solenoid valves, control the delivery of 
wheels to any one of four bins. 

The Whiton centering machine 8 made by the Whiton 
Machine Company, New London, Conn., is a semi-auto- 
matic type with power-driven chucks built to Great North- 
ern specifications and has automatic cycling heads. Axles 
are centered in this machine within an accuracy tolerance 
of .0025 in. from wheel seat in any direction and a toler- 
ance of .015 in. in depth of center. The machine is com- 
plete with ways to roll the axle in, and an air-powered 
lowering and raising device which also kicks the axle out 
of the machine when the operation is finished. Each of 
the heads is powered with a 10-hp. motor. 

The three axle lathes 1] are Sellers latest type dual-end- 
drive, with fillet-turning attachments, rollers and tool 
holders, and powered by variable-speed d.c. motors. 

The Betts car wheel borers 13 are heavy-duty hydraulic- 
feed, equipped with anti-friction bearings for use with 
carbide tooling. Both borers have twin electric hoists to 
facilitate the handling of wheels. 

The wheel lathe 17 to be installed is a Sellers 50-in. ma- 
chine, powered by a 100-hp. motor and equipped for au- 
tomatic profiling, with a built-in method of obtaining tape 
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sizes. It has spring-loaded spindles to reduce the loading 
time so that the operator does not have to leave his station. 
The machine has a closed hydraulic system on the left 
head drivers with push button control, the operator press- 
ing one button to traverse the right head, another button 
to chuck, and then is being ready to turn wheels. The 
machine is equipped to turn at a maximum speed of 24 
r.p.m. The hydraulic equipment is Vickers. The machine 
has a vibrating chip pan to avoid the need of a helper in 
attendance at all times to remove chips. 

The Magnaglo machine 12 has been rebuilt by the Great 
Northern to incorporate twin heads, an automatic feed 
and rejection system, also power turning of the axle for 
inspection. The headstocks have been raised so as to ac- 
commodate mounted wheels, and the cycling of the coils 
is automatic. 

The car-wheel grinder 20, furnished by the American 
Car & Foundry Co., has retractable heads. The grinder 
drive for revolving car wheels is mounted beneath the 
floor to permit the wheels to pass through when the 
grinder is not in use. The grinder is equipped with dual 
50-hp. motors. 

The 300-ton mounting press 15 is the inclined two-bar 
type complete with axle shifters and right and left auto- 
matic pusher blocks. The hydraulic rams are foot-con- 
trolled by electric-pneumatic switch. The press is a pass- 
through type and wheels can be gaged in any position. 

In an attempt to more than meet A.A.R. standards of 
precision work and quality of finish, all key machines in 
the new Great Northern wheel shop are checked weekly 
to make sure they stay level and in adjustment. Axle lathe 
accuracy is kept to .001 in. in diameter with no tolerance 
for taper. Boring mills are held to .003 error in con- 
centricity measured with a test wheel carefully ground 
all over. 

All A.A.R. standard gages are used and checked per!- 
odically. Micrometer calipers, both dial type and direct- 
reading, are also checked for continued accuracy using 
standard micrometer gage blocks. Special gages for meas- 
uring journal length, collar height, wheel seat length and 
setting the heights of cutting tools are made easily avail- 
able. Carbolloy insert cutting tools, supplied by the John 
C. Eide Company, Minneapolis, Minn., are used almost 
exclusively for machine tool operations in this shop. Tool 
inserts are accurately ground on an Anderson tool grind- 
ing machine using a small 6-in. diamond dust abrasive 
wheel. With tool and machine conditions maintained as 
nearly perfect as possible, tool breakage is minimized and 
high cutting speed with full accuracy assured. 
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Control of Corrosion in Locomotive 


Diesel Engines* 


By A. C. Mengel 


Chief Chemical Engineer, American Locomotive Company 





Fig. 1—Early type of cavitation- 
erosion on diesel-engine cylinder line. 


Tue greatest single corrosion problem in steam loco- 
motive operation was embrittlement of the boiler plate 
resulting from then-current methods of treating boiler 
feedwater to prevent scale formation. Scale formation, 
which of course was not a corrosion problem in itself, 
reduced the heat-transfer efficiency of the boiler, raised 
the temperature of the metal wall, and led to serious dan- 
ger of overheating and failure. This problem of scale for- 
mation was first attacked many years ago by treating 
boiler feedwater with an alkaline material (sodium car- 
bonate). 

While the use of feedwater treated in this manner great- 
ly reduced if not eliminated scale formation, the dissolved 
oxygen in the treated water made the boiler susceptible to 
pitting and corrosion, further aggravated by the absence 
of scale, which had previously served to protect the boiler 
surface from this type of attack. In order to prevent pit- 
ting. therefore, it was found that comparatively high 
alkalinity of feedwater was necessary (pH 9.6). 

However, this solution raised a new corrosion problem. 

he alkaline water, without preventive chemicals, attacked 


prpeoented at the Third Railroad Corrosion Conference, Harbor Testing Station 
of the International Nickel Company, Wrightsville Beach, N.C., May 6-8, 1952. 
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the boiler shell at grain boundaries in highly stressed 
areas, following concentration of the alkalies in seams 
and at leaks. Cold working of the boiler shell and other 
parts apparently increased susceptibility to this type of 
attack. Locomotive failures due to this involved type of 
corrosive action caused considerable loss to railroads be- 
fore the problem was solved. 

The ultimate solution actually consisted of four preven- 
tive measures: (1) proper maintenance of sulfate-carbon- 
ate ratio; (2) maintenance of a ratio of sodium nitrate 
to alkalinity in feedwater; (3) use of steel of lower tensile 
strength in boiler construction, so that stresses at grain 
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Fig. 2—Sections through cylinder of Alco 
six-cylinder diesel engine in locomotive service. 


boundaries would be lower; and finally (4) adoption of 
the all-welded, stress-relieved boiler. Today the wide use 
of the “embrittlement detector” developed by the U. S. 
Bureau of Mines is of great assistance in further con- 
trolling embrittlement, not only in steam locomotive boil- 
ers but also in stationary boilers. 

Embrittlement of the boiler plate had been such a 
vexatious problem that, although it was eventually solved, 
it hastened the general adoption of the diesel-electric lo- 
comotive in the United States. 






RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


"e 


——. | 


Fig. 3—Type cases of corrosion on cylinder liners. Liner at left shows retarded corrosion 
due to addition of chromates to cooling water; liners at right show advanced corrosion due 
to absence of chromates. Single notch in baffle used in both cases. Compare Fig. 5. 


Fig. 4—Detail of same type of corrosion shown in Fig. 3. 


Diesel-Electric Locomotives— 
Early Corrosion Problems 


American Locomotive Company experience with diesel- 
electric locomotives goes back to 1924, when Alco built 
the first successful diesel-electric for railroad use—a 300 
hp. switcher equipped with Ingersoll-Rand diesel engine 
and G.E. traction equipment. This was a six-cylinder, air- 
injection type with 14 in. by 16 in. cylinders. In 1928, 
when Alco acquired the McIntosh & Seymour diesel en- 
gine plant at Auburn, N.Y., this pioneer engine was re- 
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placed with a six-cylinder, 914 in. by 101% in. diesel rated 
at 300 hp. and 550 r.p.m. (later increased to 700 r.p.m. 
without supercharging). The following year the Auburn 
engineers initiated the design of a six-cylinder, 121% in. 
by 13 in. diesel engine, developing 600 hp. at 700 r.p.m.; 
also without supercharging. These engines were installed 
in new locomotives then being built at Schenectady. 

In 1935 Alco built its first supercharged diesel engine, 
which was placed in locomotive service in 1936. This was 
a six-cylinder, 121% in. by 13 in. solid-injection engine 
supercharged to 900 hp. at 700 r.p.m. Later, about 1938, 
this design was increased to 1000 hp. at 740 r.p.m., while 
the unsupercharged diesel was increased to 660 hp. at 740 
r.p.m. In 1943 the first Alco V-12 engines were built for 
test at Auburn and were later (1946) installed in locomo- 
tives for delivery to various railroads. In 1946 also ap- 
peared the Alco V-16 diesel engine, which, like the V-12, 
had 9 in. by 1044 in. cylinders. 

As indicated above, the early diesel engines were of 
low horsepower, and successive types were increased in 
horsepower rating by supercharging. The supercharging 
was accomplished with practically no change in the cool- 
ing systems, except to increase the velocity of the cooling 
water. 

Corrosion in Alco diesel engines was first evidenced by 
pitting and formation of ferric hydroxide on the cylinder- 
liner surfaces. This naturally caused concern, but did not 
result in engine failure. The first failures of liners to come 
to our attention at Alco were due to what would be called 
“cavitation erosion” today (Fig. 1). This action occurred 
at the upper end of the liner, just beneath the port into 
the cylinder head. The water, used without treatment. had 
a pH of about 6.2 to 6.5. At that time, it should be noted, 
chromates were not available as they are today. 

About 1939, in order to improve cooling of engines. 
Alco designed a cylinder block containing a baffle which 
was located in the area designated by the letter A m 
Fig. 2. One notch on this baffle permitted water to flow 
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to the upper compartment. After about a year of field 
operation with this baffle, Alco began to receive reports 
of corrosive attack on cylinder liners. This type of attack, 
which resulted in perforation of the liner, was quite new 
to us at the time. Typical cases of this type of corrosion 
on actual cylinder liners are shown at the right in Fig. 3. 
A close-up detail of the same type of corrosion is shown 


in Fig. 4. 


Methods Used by Alco to Combat 
Cylinder-Liner Corrosion 


Because of the considerable number of diesel-electric 
locomotives involved in this type of corrosion, the Alco 
laboratory at Schenectady undertook, in 1940-1941, a 
planned research program, beginning with attempts to 
reproduce this form of attack in the laboratory. Tests of 
from four to six weeks’ duration were carried out. Water 
with all conceivable conditions of pH, oxygen saturation, 
deaeration, hardness, velocity, temperature, and jet action 
were used. Although we had high and low corrosion rates 
in these tests, we could not produce the type of attack 
characteristic of the failures reported by the railroads. 

At this point, a brief review of liner conditions after 
failure may be of interest. Alco’s first observation was 
that there was no calcium carbonate scale on liner sur- 
faces where pitting and corrosion had occurred exten- 
sively. A drop of dilute hydrochloric acid produced no 
effervescence. In this regard, we had studied at one time 
the application of calcium carbonate to the cooling sys- 
tems to build up a protective film on liner surfaces. 

The second observation was that, while total carbon of 
drillings from corroded liners was about 3.16 per cent, 
the total carbon values of the honeycombed areas around 
the point of failure were about 2.65 per cent. Apparently 
graphitic carbon was removed faster from liner surfaces 
than was the cast iron itself. 


Use of Chromates in Diesel Radiator Cooling Water 


Attempts to reproduce cylinder-liner corrosion failures 
in the laboratory were abandoned after about 15 months 
of work. Our conclusions were that there were conditions 
present in diesel locomotive engines that could not be 
duplicated in bench type laboratory tests. The author 
suspected that there were hoop type stresses which pro- 
jected action (probably similar to hydraulic action) 
against liners in the region close to the notched hole in 
the baffle referred to above. 

During this period, while the laboratory was attempting 
to duplicate the corrosive action observed in the field, 
Alco’s engineering department had increased the number 
of holes in the baffle, thus reducing the water velocity at 
the notch. This change in baffle design was made in 1941. 

At about the same time, both laboratory and engineer- 
ing departments concluded that treatment of the water 
with chromates was the only solution to cylinder-liner 
corrosion, and had convinced the various railroads to 
this effect. (Fig. 5 shows the effect in reducing corrosion 
by adding chromates without increasing the number of 
holes in the baffle. Compare with Fig. 3, right, which 
shows extent of pitting and honeycombing due largely to 
impingement of water without chromates added.) 

These two measures—reducing the velocity of the water 
by mechanical means, and treatment of the water with 
chromates—resulted in great reduction of corrosion, and 
the laboratory’s work in this direction was considerably 
lightened. Shortly thereafter several technical papers were 
published which indicated that the observed type of cor- 
tosion-erosion could be reproduced by high-frequency 
Vibrations of test specimens in water. 
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Fig. 5—At left the cylinder liner shown in Fig. 3. 
Without change in baffle design, corrosion was re- 
tarded solely by addition of chromates to cooling 
water, with water velocity remaining constant. 


As has been pointed out by Wilkes* and others, chro- 
mate type corrosion inhibitors protect metal surfaces from 
corrosion through electrochemical and mechanical action. 
This action is explained as follows: “Bright iron surfaces 
exposed to air immediately form invisible oxide films, 
which are relatively porous. When water contacts the iron 
surface, ferrous ions seep outward through the pores of 
the oxide film and combine with hydroxyl ions in the 
water, forming ferrous hydroxide. Once in solution, the 
iron eventually precipitates as an insoluble ferric hy- 
droxide sludge. When alkali chromates are present in the 
cooling water, ferrous ions starting outward through the 
pores interact with chromium ions to form a mixed pre- 
cipitate of ferric hydroxide and chromium hydroxide. 
This co-precipitate forms in the pores of the iron oxide 
film, sealing the pores and effectively stopping solution 
of iron. 

“With proper chromate concentrations, the protective 
film is virtually continuous and uniform over the surface 
of the metal. The film may be cracked and remov-d by 
stresses, or by scouring action of water at points of high 
liquid velocity, but will continuously repair itself, if the 
chromate concentration in the cooling water is maintained 
sufficiently high in relation to other salts. However, if the 
chromate concentration is not sufficient to produce a 
blocking mixture in the oxide film pores, but merely 
causes precipitation of mixed oxides in the form of a 
loose, visible blister which does not contact the metal 
surface, the inhibitor may be excluded from susceptible 
corrosion spots, allowing accelerated corrosion to proceed 
beneath the film.” 

Alco’s first recommendation for use of chromate was 


* J. F. Wilkes, Water Conditioning for Diesel Cooling Systems, Southern Railway 
Diesel Club, Dallas, Tex., Meeting, October 10, 1950. 
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Fig. 6—Extent of cylinder-liner corrosion possible 
without chromate treatment after approximately 70,- 
000 miles of service in diesel-electric locomotive. 


that 500 parts per million should be sufficient. No par- 
ticular reference was made to pH factor. However, be- 
cause of difficulty experienced by railroads in maintaining 
this concentration (due to leaks, etc.), the figure was 
increased to 1,000 ppm. This concentration was again 
increased to 2,000 ppm minimum when Alco brought out 
the 9 in. by 10% in. V-12 diesel engine for locomotive 
use in 1946, the pH then being from 8.5 to 9.5. 

At first there were many instances of complaints that 
cylinder-liner corrosion continued to exist despite careful 
control of chromates. Gradually, as more and more pre- 
cise control was achieved by the various railway systems, 
these complaints decreased in frequency until such in- 
stances today are quite rare indeed. 

Alco’s years of experience in this field indicates that if 
corrosion occurs with the use of chromate, the reason is 
that control of chromate has been allowed to lapse. Forty- 
eight hours with low chromate or no chromate at all can 
result in corrosion of consequence. Fig. 6 shows the 
extent of corrosion possible without chromate treatment 
after approximately 70,000 miles of service. 

Alco is constantly aware of the importance of using 
only chromate-treated water in the cooling systems of 
new diesel locomotives, and provides chromate-treated 
water for break-in testing of all its diesel engines. The 
company has also set up two treating stations in its diesel 
locomotive shops so that only properly treated water can 
be used to fill cooling systems of new locomotives. In 
addition, Alco checks chromate content of water in systems 
of new locomotives immediately prior to shipment. All 
these precautions are of vital importance, for unless chro- 
mate control is maintained from the very beginning, cor- 
rosion of cylinder liners may become initially established 
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in the form of pitting of the liner. It is much more diff- 
cult, once this has happened, to provide subsequent cor- 
rosion protection with chromates. Accordingly, the rail- 
road’s maintenance personnel should make every effort 
to provide continuous chromate protection from the mo- 
ment of delivery of the new locomotive. 


Precautions To Be Observed in 
Handling Chromates 


The active agent in corrosion-inhibiting cooling fluids 
of the chromate type is sodium bichromate, which is 
present in the treated radiator water in about .20 per 
cent concentration. It is the only successful corrosion 
preventive in use at the present time on diesel-electric 
locomotive cooling systems, and will probably continue 
in use for a good while. Among its advantages are (1) 
gives visual evidence of presence in water; (2) the con- 
centration of chromate is easy to determine and control; 
(3) it is inexpensive; (4) it produces the required 
results. 

However, chromates have one important disadvantage 
in that they require careful handling because of their 
toxicity. The Journal of the American Medical Asso- 
ciation for November 17, 1951, reported that “chromate 
dermatitis, resulting from contact with diesel locomotive 
radiator fluid, constitutes an industrial hazard of growing 
importance in the railroad industry. Its occurrence should 
be brought to the attention of industrial surgeons, der- 
matologists, and safety engineers, so that it may be 
promptly recognized and proper preventive and protective 
measures instituted.” 

In the Alco shops at Schenectady and Auburn, N.Y. 
we had some experience with chromate dermatitis in the 
early days following its introduction. Once the condition 
was recognized and the dermatitis treated medically, the 
hazard was immediately corrected. Safety measures in- 
cluded a short course of training for operators handling 
the chromate, provision of better equipment and working 
conditions, and facilities for washing in close proximity 
to the working area. Manufacturers of chromates have 
published safety recommendations which are readily avail- 
able and which have proven very effective not only in 
handling chromates but also in the large-scale handling 
of much stronger concentrations than those encountered 
in railroad work. 

In addition, measures have been taken by chromate 
manufacturers to reduce the dust hazard by producing 
the chemical in the form of pellets or cubes. At least one 
manufacturer has available automatic treating stations 
from which only properly treated water can be taken, 
thus greatly minimizing problems of handling. These 
plants are simple, low-cost adaptations of wayside feeders 
used so successfully in steam locomotive service. A short 
course of lectures to people handling this chemical should 
also prove very helpful. Alco laboratory workers, with 
proper instruction and the exercise of common cautions, 
handle much more toxic chemicals every day with no 
difficulty whatever. Railroad shop personnel, unless there 
is extreme hypersensitivity or pre-existing allergy. can, 
it is felt, handle chromates with complete safety. 

In closing, it may be added that all of the present pro- 
ducers of corrosion-inhibiting cooling fluids are at present 
studying and making tests of alternate materials that can 
be substituted for chromates in the event that either the 
supply of chromates may be curtailed in the foreseeable 
future, or that the problem of toxicity may become serious 
enough to warrant use of a substitute for chromates. At 
the present time, however, there is no definite indication 
that either of these eventualities will materialize. 
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Diesel freight west of Glenwood Springs, 






D.&R.G.W. Increases Operating 
Efficiency with Diesels 


Effective use of new power on this road is largely 
due to controlled lubrication and good maintenance 


No SMALL part of the credit for an operating ratio of 
67 per cent on the Denver & Rio Grande Western in 1951 
is due to the successful use of diesel motive power, made 
possible by effective maintenance, controlled lubrication 
and close operating-mechanical teamwork. As of January 
1, 1952, the diesel locomotive inventory included 40 
switchers, 9 road-switchers, 30 four-unit and 2 three-unit 
road locomotives, a total of 81 locomotives, or 175 units. 
A number of units are equipped with steam generators 
and used in passenger service when necessary. Thirty-six 
new EMD diesel units are expected to be delivered by the 
middle of the year. 

Operation in the mountainous country traversed by this 
railroad, with mainline elevations up to 10,221 ft. at 
Tennessee Pass, maximum grades of 2, 214 and 3 per 
cent, tunnels galore culminating in Moffat, and multitu- 

nous curves up to 12 deg. presents difficulties and costs 
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in no way comparable with those of more level roads. One 
of the principal contributions of the diesel locomotive has 
been its ability to handle increased tonnage from one end 
of the line to the other with minimum helper service and 
no stops at 15-mile intervals for wheel-cooling on down 
grades such as were required before the advent of dy- 
namic brakes. 

As a matter of fact, the diesels now take safely down 
hill at reasonable speeds at least as much tonnage as they 
can haul up. Freight trains delivered to the D.&R.G.W., 
possibly by three-unit diesels, are handled over the system 
by four-unit locomotives with one or more helpers cut in 
usually at only two points, eastbound or westbound, name- 
ly, grades to Soldier Summit in Utah, and either Tennes- 
see Pass or Moffat Tunnel, Colo. 

Helper service is supplied by 1,500-hp. road switchers 
and three- or four-unit diesels as required by train length 
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On the main line at Thistle, Utah, between Price and Provo 


and grade, also by some steam locomotives. As many as 
six or seven diesel units are often double headed in pulling 
trains up hill, but when more power is required, one four- 
unit locomotive is operated at the head end, another is 
cut in about 25 cars back and, if the tonnage or severity 





D. & R. G. W. SYSTEM FREIGHT-TRAIN PERFORMANCE 
1951 1950 1948 1941* 


Freight train-miles 37,986 4,067,534 4,739,257 4,696,283 


4,037, 
Gross ton-miles produced (000) 12,015,591 10,355,365 10,841,180 8,387,748 
Net ton-miles produced (000).. 5,782,825 wee x ee x 3,585,858 
17 7.0 16. 1 


Average train speed, m.p.h.. .. ae : 6.5 
Average gross train load, tons. 2,976 2,546 2,288 1,786 
Gross ton-miles per train-hour . 50,847 43,276 37,848 29,542 


* Includes the former Denver & Salt Lake Railway Co. 





PERFORMANCE OF DIESELS IN FREIGHT SERVICE, 
WEEK ENDED FEBRUARY 24, 1952 


Excludin Includin 
units hel units held 


Average number of locomotives in service......... : 27.9 
Potential hours 

Mechanical time held, hr.-min 

Time available, hr.-min 

Per cent availability 

Time available not used, hr.-min 

Time used, hr.-min 

Per cent utilization 

Per cent used of hours available 

Unit time out of service, hr 

ESS NE eT nee 
Total locomotive miles 

Average miles per da 

Average miles per day per locomotive 





of the grade makes it necessary, still another, or a steam 
locomotive, may be cut in just ahead of the caboose. 
Improvements in diesel locomotive engine and electrical 
equipment, plus the application of radiator water spray 
systems for engine cooling in tunnel operation, permit 
handling more tonnage and at lower speeds on grades 
than was formerly practicable. At one time, one four-unit 
diesel would move 1,800 tons westbound out of Denver 
up the 2 per cent grades to the Moffat Tunnel, but this 
train load has now been stepped up to 3,400 tons and the 
minimum continuous safe speed on grades without trac- 
tion motor overheating has been decreased from 14 m.p.h. 
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to 10.5 m.p.h. Westbound trains out of Pueblo are oper- 
ated up to 4,800 tons. 

Eastbound via Denver, 5,000-ton trains are handled 
over the road with helper service for a total of only 38 
out of 570 miles. On one day recently, an average of 112 
cars per train were handled on the Salt Lake Division, 
and the average for the system in both directions was 84 
cars. During February the average train load for the sys- 
tem was 3,199 tons and the gross ton-miles per train hour 
51,785, a continued improvement over exceptionally 
favorable operating results in 1951. 


Record Operating Results 


As shown by a table in its annual report the D.&R.G.W. 
made the greatest improvement in freight train perform- 
ance during 1951 of any year in the history of the com- 
pany. Whereas freight-train miles decreased 14.0 per cent 
from the 1941 figure, gross ton-miles increased to over 
12 billion, reflecting a 43.3 per cent increase in volume 
of business handled. Net ton-miles followed a similar pat- 
tern. The average gross train load increased 66.6 per cent 
over 1941 to 2,976 tons in 1951, and this in spite of a 
slight stepping up of average train speeds to 17.1 m.p.h. 
The result was an increase in gross ton-miles per train- 
hour from 29,542 in 1941 to 50,847 in 1951, or 72.1 per 
cent, an accomplishment largely attributable to diesel 
power which hauled 83.0 per cent of the tonnage last year. 

Three tables showing diesel performance in road-freight 
and helper service, also shopping time and terminal delays 
for the fairly typical weekly period ended at 11.59 p.m., 
February 24, further confirm the effective use being made 
of diesel power on this road. With an average of 26.1 
four-unit freight diesels in service, the ratio of hours 
available for operation to total hours in the period was 
90.3 per cent and the ratio of hours actually used to total 
hours was 83.9 per cent. Even including units held out 
of service for one reason or another these percentages 
dropped to only 84.4 and 78.4 respectively. 

The D.&R.G.W. tries not to fool itself with misleading 
statistics, hence the insistence on including in utilization 
figures freight units held out of service for repairs oF 
other reasons. Accurate records are kept of all hours lo- 
comotives are not available for service and unit miles lost. 
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COST OF DIESEL LOCOMOTIVE REPAIRS—CENTS PER MILE 


1951 1950 

es ee aan ae In Gna gt meip eins AO 48.76 37.41 
= eee A ee eae TES 34.34 43.73 
aot oat is ele aa ag cara el AE ARES Sis SHES 40.34 38.10 
ET SESE A a a Spe EN or cree 38.22 39.64 
ae colar loa is aninles eeu 4 obit srindis MeN ees 39.82 34.09 
IN eg rita gid aoe dijon ask Worse a ale Be 41.01 31.87 
I Ne ag es ane Cig aint ne: aialahp lari BianETE 6 es 36.18 42.43 
re ea bole sit cca khwise Sink eG dala d 37.07 40.57 
ae ins i ah aie. aiaus ala ke RR 36.15 34.65 
EE Rte ere pane ir 51a 5 Sahai Soe euh SAME SA $7.32 39.60 
eal RRS IE TESST RD Rate Dae aT NEN Oers ene 38.98 39.01 
RR RE RS Haid Sie eee Ra eee PEE eee re prone 48 .88 50.22 
(SESE EO SPE Te Te 39.76 39.35 





UTILIZATION OF GP (GENERAL PURPOSE) DIESELS, 
WEEK ENDED FEBRUARY 24, 1952 


Roper-Helper, Burnham-Phippsburg, 
Utah Colo. 
Locomotives in service.............. P| 7 
Potential time, hr................... 336 1,176 
Mechanical time held, hr.-min........ 38-45 105-45 
Time available, hr.-min.............- 297-15 1,070-15 
Per cent availability................ 88.5 91.0 
Time available not used, hr.-min..... . 8-30 235-50 
Time used, hr.-min...............0+. 288-45 834-25 
Per cent utilization................. 85.9 71.0 
Per cent used of hours available... . . . 97.1 78.0 





DIESEL LOCOMOTIVE DETENTION AT TERMINALS, 
WEEK ENDED FEBRUARY 24, 1952 


Mech. Trans. Average per locomotive 
. delay delay ech. rans. 
Terminal motives Hr.-Min. Hr.-Min. Hr.-Min. Hr.-Min. 
Burnham......... 48 258-15 113-35 5-23 2-22 
Pueblo. .......... 35 41-20 78-20 1-11 2-14 
Grand Jct......... 39 78-25 69-15 2-01 1-47 
Salt Lake......... 38 45-05 22-20 1-11 0-35 





Total locomotive miles in the period mentioned equalled 
60,099, giving an average per day of 8,585 and average 
per locomotive per day of 329. Freight locomotives 
worked the equivalent of 50 days in local and helper serv- 
ice during this period and made 9,454 miles, all included 
in the total mileage mentioned. Deducting these leaves an 
average of 18.9 locomotives making 383 miles a day in 
through-freight service. 

The table of terminal delays in the week ended Febru- 
ary 24 shows delays due to mechanical work varying from 
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In Ruby Canyon near the Colorado-Utah state line 







1 hr. 11 min. to 5 hr. 23 min. at four major terminals, 
also transportation delays at these four points ranging 
from 35 min. to two hr. 22 min. Needless to say this table 
is watched carefully by supervisors in both departments 
as well as top railway management. 

A fourth table covering GP (general-purpose) diesel 
locomotive performance in helper and local freight service 
during the week ended February 24, also discloses the 
highly creditable figures of 88.5 per cent availability and 
85.9 per cent utilization of two locomotives in helper and 
switching service and 91 per cent availability and 71.0 
per cent utilization of seven locomotives in local freight 
service. The last two figures of 97.1 per cent and 78.0 per 
cent in the table reflect the success or difficulty of the 
operating department in using all of the locomotive serv- 
ice hours placed at their disposal by the mechanical de- 
partment. D.&R.G.W. experience indicates that it is pos- 
sible to get only about one-half as many miles per week 
or month with helper locomotives as with those used in 
through-freight service. This is approximately true with 
GP locomotives hauling local freight. 


Business Volume Vital Factor 


The close interdependence of operating efficiency fig- 
ures and tonnage available for movement is again demon- 
strated by D.&R.G.W. records. In the week ended August 
20, 1951, for example, only 1,120 unit miles were lost and 
the miles per locomotive per day in through-freight serv- 
ice averaged 397. In explanation: “This performance, far 
above any previous record, was brought about by having 
business available at all terminals with very little delay 
awaiting traffic to move.” Conversely, a less favorable 
showing in the more recent week ended March 17 elicited 
the following statement: “Performance was adversely af- 
fected by a sudden drop in through business during the 
week, making it necessary to divert diesels to more locals, 
drag trains and helper service.” 

As previously suggested, the kind of country a railroad 
operates over has an important influence on operating 
costs and performance, and the D.&R.G.W. is no exception 
to this rule. Consequently any comparison with less 
mountainous roads, based on 1,000 gross ton-miles of 
freight traffic handled, fails to take into account the fact 
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DIESEL FREIGHT SERVICE—OPERATING COMPARISON, 1951 



















First quarter Second quarter Third quarter 
D.&R.G.W. Average D.& R.G.W. Avera .& R.G.W. Average 
all roads* all roads* all roads* 
Opgeratinc Costs anp ConsumMpTION PER 1,000 G.T.M. 
Operating costs in cents: 
RE Rite See Lust > Sie bos bake owen sae as ae ab oe 17.07 11.49 14.17 11.58 12.05 11.47 
eb ek at ee oo is gb ee wine ko wine 24.81 17.17 22.89 16.63 22.03 16.15 
eae cc.) uta Boda S a ncesind beeen ks Shee 1.50 .90 1.37 . 86 1.44 .88 
ce on a pane hae RA RUD 43.38 29.56 38.43 29.07 35.52 28.50 
Consumption in gallons: 
TS SRS CCE ed Linkin back hae ea Re ener ak Sw eens 2.60 1.82 2.40 1.75 2.31 1.71 
CERT Ge tals 145 ie Sieh es ckabasbh5seee*eks eons .025 .O17 .022 .016 .022 .017 
OPERATING Costs AND CoNSUMPTION PER UNIT MILE 
Operating costs in cents: 
Ce ste icc cks otk bs ewan es ee ewe hase bes us 12.65 2.82 11.23 13.12 9.60 13.09 
et ene oe EG Gwe oc chuvlecus Wain eo. 83. SERS 18.38 19.18 18.13 18.7 17.56 18.64 
ere On Cah. tw whit aban aban ee Sehe> can 1.02 1.08 .96 1.15 1.02 
NN POEs Cae bas <b buen daw an aes h ken bees 32.14 3.02 30.44 32.78 28.31 32.75 
Consumption in gallons: 
‘uel SPL ARR Py ee nee ee AP eee 1.93 2.02 1.90 1.95 1.84 1.93 
SCE eeu CC a eee a csi aic ken cse eae eens .018 .019 O17 018 .018 019 





* As taken from Report, prepared by EMD. 

















Thumb-tack colors: 


Black — Weekly inspections Red — Federal inspection 


Green — Semimonthly inspections White — Work completed 


Diesel locomotive control board or maintenance calendar 


that this heavy tonnage of load and equipment has to be 
moved around many sharp curves and lifted over one or 
more mountain ranges. 

This statement is borne out by operating comparison 
reports which show D.&R.G.W. performance to be below 
average in gross tons hauled per unit and practically all 
items of cost per 1,000 gross ton-miles, but definitely 
above average in locomotive utilization and almost all 
costs per unit mile, or per gallon of fuel consumed. For 
example, in the third quarter of 1951, the gross tons per 
unit on the D.&R.G.W. were little more than three-quar- 
ters of the general average; the cost of repairs, fuel and 
lubricants per 1,000 g.t.m. was 35.52 cents compared with 
28.50 cents average for all roads. 

On a unit-mile basis, for the same period, however, the 
cost of repairs, fuel and lubricants was only 28.31 cents 
for the D.&R.G.W. compared with a national average of 
32.75 cents. The consumption of fuel per unit mile on the 
D.&R.G.W. was 1.84 gal. compared with an average of 
1.93 gal.; and lube oil, .018 gal. compared with .019 gal. 


72 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Without an effective diesel locomotive inspection and 
maintenance schedule, the motive power results described 
could not have been achieved. The program for this work 
follows closely recommendations in EMD pamphlet No. 
1704, Revision L, and both operating and mechanical 
forces work together not only in using the locomotives 
intensively but making periodic inspections and repairs 
essential for this modern motive power to meet the exact- 
ing demands made upon it. 

The principal departure from general practice in D.& 
R.G.W. diesel maintenance methods is the use of a spectro- 
graph in the central laboratory at Denver to analyze 
crankcase oil and disclose mechanical conditions which 
need correction and, in fact, tell when oil changes are 
necessary. Drain periods have been extended to 300,000 
and 400,000 miles or more with no apparent ill effects 
and, in fact, more reliable service, reduced maintenance 
and large savings in lubrication costs. 

The D.&R.G.W. has pioneered not only in use of the 
spectrograph which gives a qualitative and quantitative 
analysis of lubricating oils, but has only recently installed 
at the Denver laboratory the first railroad-owned electron- 
microscope for research in (1) improved and less costly 
diesel locomotive fuels and dispersants, (2) lubricating 
oil types and additives which last longer and permit less 
engine wear, (3) acceptance testing of both fuel and 
lubricating oils on delivery. 

The diesel control board or maintenance calendar, il- 
lustrated, is the basic device used in telling when diesel 
locomotives are due for inspection and repairs. In the 
D.&R.G.W. locomotive numbering system, the first three 
digits generally give the locomotive number and the 
fourth digit the unit number. Removable colored thumb 
tacks are inserted in the master board to show the dates 
when individual locomotives and units are due for various 
types of federal inspection such as monthly, quarterly, 
semi-annual and annual. In addition, there is a form 
DM-1 showing work to be done in short point checks of 
through engines, a slightly longer DM-2 daily or point 
check, DM-3 weekly inspection work order and DM-4 
intermediate or semi-monthly work order. The DM-1 form 
is illustrated and a separate table shows individual items 
requiring annual attention. 

Red thumb tacks indicate federal inspection dates and 
call for locomotives to be tied up at the assigned terminal 
before 6:00 a.m. of the date due. Green tacks indicate 
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semi-monthly inspections and the work may be done on 
the date due or one day before or after. Black tacks show 
weekly inspections. White thumb tacks with the initials 
of the various inspection points are inserted in the board 
in place of the colored tacks as soon as word is received 
that the work has been done. For instance, work called 
for on locomotive four-unit diesel locomotive No. 567 was 
done on the fifth of the month at J, or Grand Junction as 
scheduled. Other initials shown on the board include B 
for Burnham (Denver) and SL for Salt Lake. 

Government inspection requirements are on a time 
basis and other maintenance is tied to this schedule. Oil 
changes are made only on laboratory instructions, and 
at such times locomotive units are held until difficulties 
are found and corrected. With this procedure, many orig- 
inal cylinder liners and crankshafts are running well in 
excess of 1,000,000 miles. 

The principal point for annual federal inspections and 
heavy diesel repairs is at the Burnham shops where two 
units are generally worked on at one time. The effort is 
to keep a stable force so as to hold experienced diesel 
mechanics and electricians on this work. Spot, daily and 
weekly checks of locomotive conditions are made at en- 
gine terminals in Denver, Grand Junction and Salt Lake, 
two passenger locomotives and freight helper diesels be- 


ing maintained at the latter point. Intermediate inspec- - 


tions are largely handled at Salt Lake. 

In general, the endeavor is made to keep all units of a 
diesel locomotive together during operation, inspection 
and repairs, but this is not always possible and the flexi- 
bility of being able to substitute one unit for another is 
an important advantage of this type of power. With about 
30 diesels to be handled in a 30-day month at each of 
three points on the D.&R.G.W., the various colored thumb 
tacks follow quite a uniform pattern at a 45-deg. angle 
down across the board which means fairly uniform work 
throughout the month. This result was not achieved at a 
moment’s notice and is still subject to occasional upsets. 
Experience has shown how to prevent bunching too many 
similar operations in one shop on the same day. 

Another thing carefully watched is not to mix up the 
locomotive types any more than necessary in any one 
shop. For example, FT diesels are generally handled in 
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8. Sand supply checked. 





9. Visual inspection made of running gear = both sides, 





10, Aif box drains checked for any ummsual discharge (EMD). 





ll, Sander operation checked, 





Mu | 13. Remove work report and check log book and sign for work done, 
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Water Diesels 
# All items with "M" Code should be charged direct 
to Diesel Unit Number. _ 




















Short form recording inspection of diesel power at intermediate points. 


the first 11 days of the month, F3 locomotives the next 
10 days and F7 locomotives in the last 10 days. Steam- 
generator repairs are concentrated in middle of month. 
The inspection and maintenance schedule is relatively 
simple in use, requires little clerical work and can be 
easily kept up to date. Mimeograph reproductions of the 
schedule are available for the general office use, master 
mechanics, dispatchers and enginehouse clerks who tele- 
phone necessary information to the general office as re- 
quired. Log books carried on the lead locomotive units 
contain a record of information especially helpful to re- 
pair men at terminals where the units are maintained. 





INDIVIDUAL ITEMS IN ANNUAL INSPECTION WORK ORDER FOR EMD FT, F3, F7 AND GP7 DIESELS—INCLUDES, IN 
ADDITION, DAILY, MONTHLY, QUARTERLY AND SEMI-ANNUAL WORK 


- Clean and paint all exposed wiring. 

Clean main generator string band and riser—repaint. 
- Clean and check all magnet valves and air engines. 

- Lubricate reverser bearings and gear rack. 

- Clean and test dynamic brake grids. 

- Check pick up and drop out valves of relays in automatic transition circuits. 
- Check wheel slip and ground relay operation. 

- Flush diesel engine cooling systems. 

- Change out all cooling-system rubber hoses. 

10. Apply 10-Ib. water test on cooling system. 

ll. Calibrate speed recorders. 

12. Check crankshaft end play. 

13. Check main generator, compressor and fan drive alignment. 
14. Check alignment of air-compressor gear couplings. 

15. Inspect and clean air-compressor valves. 

16. Remove and inspect connecting-rod bearings. 

17, Magnaflux connecting-rod_ baskets. 

18. Tighten and rewire connecting-rod basket bolts. 

19. Check back lash of cam-shaft gear train. 

- Clean oil-separator elements. 

+ Check trucks for wear. 

- Inspect lube-oil relief valves for stem shoulders. 


CaOnaunrwnr 


SSEB8 


annually or at engine changeout.) 
lean main-reservoir air filters. 


tanks. 

Change main-reservoir cut-off valves. 

24 RL air-brake equipment (sign for applicable items) : 
Change automatic and independent brake valves. 
Change signal reducing valves. 


SR RS 


——— 


Remove, clean and test oil-cooler core elements. (This work to be done 


Hydro and hammer main reservoirs, auxiliary water tanks and radiator spray 


Change 21-B magnet valves—when used (F3’s only). 
Change FA-4 magnet valve. 
Change master controller—when used (F3’s only). 
28. 8 EL air-brake equipment: 
Dead-engine fixtures when used. 
29. Drain oil and flush system. (Note: See chemist.) 
30. Lubricate air cylinder on reverser, cam-switch, braking and _ traction-motor 
contractors. 
31. Lubricate compressor unloader. (All metal type.) 


Stream Generator ONLY 


32. Descale water-supply tanks and suction lines. 

33. Overhaul water and circulating pump. 

34. Overhaul water bypass regulator. 

35. Overhaul servo control. 

36. Test solenoid and relay coils with megohmmeter. 

37. Test ignition transformer with megohmmeter. 

38. Hydrostatic test. 

39. Repack and test separator blowdown valve. 

40. Clean and inspect blower fan bearings. 

41. Overhaul motor converter and inspect sealed bearings. 
42. Overhaul rotary converter. 

43. Inspect and test coil blowdown valve. 

44. Inspect coil retainer and pads. 

45. Replace fusible metal slug in high-temperature switch. 
46. Replace helix in stack switch and test. 

47. Overhaul air filter. 

48. Overhaul air-reducing valve. 

49. Overhaul gear reducer. 
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Diesel-Electric Locomotive Units 
In Railway Service 


Anenican railways added 3,624 diesel-electric locomo- 
tive units to their rapidly expanding fleets during 1951. 
Of these, Class I railroads added 3,463 units and 5,119,- 
150 horsepower to chalk up an expansion of nearly 25 
per cent in the number of units and nearly 28 per cent 
in total horsepower over the inventory of the previous 
year. 

The nation’s railways entered 1952 with a total of 
18,964 diesel-electric locomotive units. Of these, 17,610 
units, representing 23,561,137 horsepower, comprised 
the power of Class I line-haul railroads and compared 
with 14,147 units aggregating 18,432,487 horsepower as 
of December 31, 1950. This increase included 11 units 
of 2,500 hp.; 20 units of 2,400 hp.; 136 units of 2,250 
hp.; 35 units of 2,000 hp.; 687 units of 1,600 hp., and 
1,835 units of 1,500 hp. 

At the end of 1951 switching and terminal companies 


and Class II and III railroads owned 1,354 diesel-elec- 
tric locomotive units with a total of 1,239,290 hp. 
Diesel-electric locomotive units in service on Class | 
line-haul railroads (excluding switching and terminal 
companies), as of December 31, 1951, were as follows: 


Horsepower Total 
Each Unit Horsepower 


3,000 108,000 
2,400-2,500 103,000 
2,250 573,750 
1,800-2,000 2,613,400 
1,600 1,544,000 
1,500 11,203,500 
1,350 1,583,550 
1,200 or less 5,831,937 


Number 
of Units 


Total 16,610 23,561,137 


A similar tabulation was published in the May 14, 
1951, Railway Age and the May 1951 Railway Mechani- 
cal and Electrical Engineer for 1950. 





DIESEL-ELECTRIC LOCOMOTIVE UNITS IN SERVICE ON CLASS I RAILROADS 
Excluding Switching & Terminal Companies—As of December 31, 1951 


Number of Units in Various Horsepower Classes* Total 





Railroad 3000 2400 0r 2500 2250 
Akron, Canton & Youngstown 
Ann Arbor 
Atlanta & St. Andrews Bay 
Atlanta & West Point—W. of Ala......... 
i ns ibn wa eaen boas aiese 


Atchison, Topeka & Sante Fe 
Atlantic Coast Line 
Baltimore & Ohio 

Bangor & Aroostook 
Bessemer & Lake Erie 


Central of Georgia 
Central of N. J.-Cent. of Pa.............. 
Central Vermont 


Charleston & W. Carolina... 
Chesapeake & Ohio, incl. P. M 
Chicago & Eastern Illinois 

Cc. & N. W.—C. St. P. M. & O 
Chicago, Burlington & Quincy 





Chicago Great Western 

Chicago, Indianapolis & Louisville 
Chicago, Milwaukee, St. P. & Pac. 
Chicago, Rock Island & Pacific........... 
Clinchfield 





1800 or 2000 





A FF 


1600 1500 1350 1200o0rless Units Horsepowert 
5 3 1 cane ll 18,300 
14 saws dane 23 28,720 
13 13,500 
21 28,200 
10,600 


1,605,530 
801,050 
793,660 

56,000 
48,030 





239,550 
2,400 
107,980 
160,060 
4,000 





42,900 
529,180 
124,400 
584,170 
672,800 





180,235 
79,700 
636,460 
517,560 
64,200 





Colorado & Southern 
Colorado & Wyoming 
Columbus & Greenville 
Delaware & Hudson 





27,200 
9,000 
10,132 
12,9500 
202,840 








Denver & Rio Grande Western........... 
Detroit & Mackinac 


Detroit, Toledo & Ironton 
Duluth, So. Shore & Atlantic 


234,760 
9,660 
10,880 
eee eee eee 21,700 
4 pe Fon 29,500 





* Number of Units Based on A. A. R. Statistics. 


t+ Horsepower Compiled by the Simmons-Boardman Publishing Corporation. 
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DIESEL-ELECTRIC LOCOMOTIVE UNITS IN SERVICE ON CLASS | RAILROADS—CONTINUED 










































































Number of Units in Various Horsepower Classes Total - 
Railroad 3000 24000r 2500 2250 18000r2000 1600 1500 1350 1200o0rless Units Horsepower 

Elgin, Joliet & Eastern.................. Psks 36 gists 14 ; 111 161 187,900 
en ee ee 16 12 58 165 24 129 404 552,780 
NS 0 ies 26 23 ous 49 86,500 
i ee 2 2 12 5 21 31,100 
NE RNID ss d.5.o.0% 5-000 0000 000 6 3 9 10,800 
ahha San sian 6s eda oh eens 13 10 23 29,900 
Grand Trunk Western.................. ae 22 owe 36 58 67,700 
Re ee ee 13 239 96 118 466 631,500 
Geeen Bay & Wester... scscccccccs = 11 4 15 19,420 
I nas otawscasdcdecseuse 2 52 19 73 99,650 
Gulf, Mobile & Ohio.................... _ 17 8 153 - 68 246 344,540 
i on 5 ass 5b abandeceses 8 22 2 4 137 173 214,980 
Eee sa orig ne 19 19 19,000 
International-Great Northern............ 2 4 43 11 60 85,260 
Kansas City Southern................... ll 7 35 93 129,160 
Lake Superior & Ishpeming.............. 2 3 1 6 8,700 
Lehigh & Hudson River................. 13 .. rom 13 20,800 
Lehigh & New England................. 26 as 7 33 45,440 
io ey use asioale caus er er 14 10 66 8 126 224 271,260 
nT ee ee ore 4 8 8 1 45 66 77,440 
Louisiana & Arkansas...............-... nie 3 39 22 64 88,500 
Louisville & Nashville................... 4 28 10 136 137 315 409,220 
es Soe s w die wieie 7 25 27 59 71,560 
Midland Valley-K. O. & G.-O. C.-A.-A.... 6 _— 1 7 10,000 
Minneapolis & St. Louis............ —— 16 9 46 71 78,950 
Minneapolis, St. P. & S. Ste. Marie....... 96 18 114 160,980 
acc clnig-ak deseo aceon nee ms ve 1 3 4 5,700 
Missouri-Kansas-Texas.................. 19 6 29 91 oan 28 173 265,650 
EE ES ne ee 12 22 33 177 24 143 411 568,800 
Nashville, Chatt. & St. Louis............ 86 a 43 12 170,420 
New York Central System............... 18 103 213 343 10 550 1,237 1,548,160 
New York, Chicago & St. Louis.......... — 11 an 13 93 117 135,140 
New York, New Haven & Hartford....... 2 87 45 62 wi 159 355 459,420 
New York, Ontario & Western........... 7 18 22 47 56,180 
New York, Susquehanna & Western...... 22 22 20,380 
RE ee 5 10 ; 8 23 28,780 
NN ong 5 as oe cee neceseaee 135 AA 68 247 328,740 
Northwestern Pacific. .............00000 sa ees nae wee 2 13 9 24 27,460 
Se Oe ee 22 36 28 213 169 37 701 1,545 2,072,790 
Pennsylvania-Reading Seashore Lines... . . 6 1 7 9,800 
Pittsburgh & Lake Erie................. 4 oa 10 47 61 72,000 
Pittsburgh & West Virginia.............. 10 1 -_ 1 12 22,600 
ON SE RE er ee make 50 54 20 117 241 292,560 
Richmond, Fredericksburg & Potomac. ... 10 eons 25 22 57 82,000 
| NS F 5 7 12 14,600 
St. Louis-San Francisco................. 17 6 242 aa 103 368 512,150 
St. Louis Southwestern.................. 3 8 33 20 36 100 132,100 
Sacramento Northern................... ae wats esate aoe _ 6 6 2,280 
ee gd 14 6 54 73 144 44 65 399 618,020 
Southern Pacific (Pacific)................ 1 42 7 526 199 775 1,071,630 
Southern System....... ee eee 7 35 32 399 70 176 719 1,001,950 
Spokane International................-. as — 9 9 9,000 
Spokane, Portland & Seattle............. 1 2 44 28 7 99,120 
Staten Island Rapid Transit............. wis 8 8 6,800 
GSTs cnccsccscsessesesees 4 6 5 15 19,720 
Texas & New Orleans..................- — 12 100 77 189 250,260 
SN Oe a iscsi sc:s:0- seee'e seed 8 10 134 32 184 273,400 
ON eee 5 13 18 16,820 
Toledo, Peoria & Western.............-. a 10 3 13 18,000 
Union (Pittsburgh)..................... 3 24 107 134 136,950 
OS eee ee eee aces 65 329 207 601 837,080 
OES ene 12 8 , 130 84 234 315,620 
Western Maryland..................... 8 35 24 67 86,360 
NOT on. ss nv nisas vac sees 63 48 30 141 185,380 
, DE TIE ae Aelen eeCee 36 +t42 255 **] 310 965 7,469 1,173 6,360 17,610 23,561,137 





+ Includes 33 1800 horsepower units. 
Ote: Since the number of di 


tt Includes 22 2500 horsepower units. 
iesel-electric locomotive units in the above tabulation were based on A. A. R. statistics, only those units, received by the railroads from 


the builders, that were reported to the A. A. R. as installed in 1951, were included. 
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A laboratory number is assigned to each Another indicator of dilu- 
incoming sample of lubricating oil. tion is the flash-point test. 


Laboratory 


Control of 
Diesel 


Maintenance 


A PROGRAM of periodic lubricating oil sample checking 
by the Southern’s test department, one of several functions 
performed by the laboratory to keep diesel locomotive 
operating and maintenance costs to a minimum, locates 
many engine troubles before they become serious enough 
to require costly repairs. 
Lube oil samples are taken after each 5,000 miles in Rp a i ociiiticainline: ta aa dati 
freight service, each 10,000 miles in passenger service, at ae ee ee a : 
each monthly inspection for switching locomotives, and a pb grt gener Ape ye: Ha ——— a 
whenever the oil is changed for any reason. The average i atl 
cost is $5.45 per sample in each of the foregoing in- 
stances; spectrographic analyses run on the same schedule 
are done at the Industrial Research Institute of the Uni- . . . 
versity of Chattanooga at a cost of $7.50 each. Diesel maintenance cost re 
During an initial 13-month period using the spectro- . duced substantially by lube 
graphic analysis in addition to the regular lube oil tests, oil testing program and oth- 
on 30 locomotives for the first three months and 50 there- _ 
after, three crankshafts and one gear train were definitely er test department measures 
saved by the spectrograph. The spectrograph was respon- 
sible for locating failures of such small parts as wrist pin 
bushings, which, while not expensive in themselves, could 
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or a large number of red squares are found at frequent 
intervals for the locomotive, an investigation is begun 
immediately. 


A Typical Case History 


The value of the two types of lube oil tests is well- 
illustrated by the case history of a 1,500-hp. diesel A-unit 
having a 12:65 gear ratio. It was bought in December 
1944 and used in mountain freight service: 

Jan. 1945—First lube oil sample taken. 

June 1946—Sample showed oil oxidizing, which would 
cause corrosion, due to acidity, and thickening, which 
would deposit gum on moving parts. Oil ordered changed. 
Engine examined, and oil cooler core found plugged. This 
was corrected, the oil and the filter changed. 

Sept. 1946—Oil badly diluted. Master mechanic was 
wired to change oil and look for fuel leakage. Leaky in- 
jector found. 

Aug. 1947—Dirt in oil. Oil and body filters changed 
ahead of time and filter system checked and cleaned. 

May 1948—Oil again dirty, above procedure repeated. 
Water also found in the oil, caused by a leak around core 
of oil cooler. 

June 1948—Oil again dirty, usual procedure repeated. 
_ Sept. 1948—Oil diluted, caused by the P-pipes to two 
injectors leaking. 

Dec. 1948—Water in the oil. Master mechanic wired 
to change the oil, inspect main bearings and look for 
leaks. Bearings o.k., but liner seals leaked. 

Feb. 1949—Oil badly diluted, caused by a hole in the 
crown of the piston. 

Feb. 1949—This unit was selected as one of 50 test 
ocomotives for monthly spectographic analysis to deter- 
mine presence of any residual metals in lube oil ash. 

July 1949—The sample test showed oil to be satisfac- 
tory, but the spectrographic analysis indicated high resid- 
ual metallic content of tin, copper, lead and iron. Loco- 
motive ordered removed from service immediately by 
telephone for inspection. The bearings had wiped and the 
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Other diesel test work includes stack-gas analyses, investigation of cleaning compounds, and the oil distil- 
lation test (left). Running a viscosity test on a lube-oil sample to check for dilution and oxidation (right). 








SPECTROGRAPHIC ANALYSIS RESULTS ON A DIESEL UNIT 
FOR 4 MONTHS SHOWING THE BUILD-UP OF METALS CON- 
TENTS IN THE ASH IN PARTS PER MILLION FOR THE 
MONTH OF JULY WHEN THE RESULTS PREVENTED A 
CRANKSHAFT FAILURE 


June July Sept. Oct. 
NE ECE CLEC OCC LOE 1,552 11,292 2,844 8,624 
Gallons added............. 0 Mee... ~Kameee  cremaes 
Mera wog eros wane By .28 in. “esecee 
MAT dita eala-a aeoans 72.00 1310.00 105.00 238.00 
SE een a tener 8.00 50.00 10.30 16.20 
Bois oka decane Gard 2.45 10.10 2.30 14.00 
PN and odo hy crane as 30 15.00 ae 75 
| RE ERE ER eee 45 1.50 55 85 
1 ere ee .60 S606 eae ~ eee 
Ca 225.00 445.00 140.00 198.00 
Meta eka ica) * eae 400.00 64.50 
aoa hao asetaie valeetex ll, wae | scauacar 47.50 
BG es de twas Sxteae )eaeeeer ) eames Present 
1 SS a ee ee BGR mesicws 183.50 178.50 
Me a deneledseddsie  Wavascs Se? 80s sCdéjatean © swalewace 
ME Rios cewess ei sewes 65 3.60 .85 3.10 
BY a vcd Wein £88 wa 26 Se. |. dead. . Diadeees 
oS eesiener tii 10 2.80 :10 45 
BEE hcenctecuuce® capers BIN. kéiate- ~ Seawaae 
ME i a ee pode awcae a weaeanks . \\ Keagiaad) 7) udeeeuke Present 
Be arc cucaeawe waakee »| weabke . rsevaduar, <aeemad 





crankshaft was riding on the backs of the bearings and 
was on the verge of seizing. Engine overhauled and re- 
turned to service. Crankshaft failure prevented. 

Another important diesel maintenance function per- 
formed by the test department is the investigation of 
cleaning materials and the development of cleaning meth- 
ods for diesel power. Seven principal projects are cur- 
rently being investigated and put into practice in the 
major divisions of diesel cleaning. 

Ten different detergent cleaners were evaluated for 
cleaning parts and assemblies in hot baths to remove oil, 
varnish and carbon deposits. The result of this develop- 
ment was the standardization on a cleaner which sold for 
a much lower price than the one formerly used and did a 
better job. 

A cleaner chemist visits all shops, prepares standard 
methods adopted to that shop’s requirements, and in- 
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Left: Testing a lube-oil sample for acidity. Right: Miscellaneous work includes analyzing the 
composition of metals, such as the determination of the copper content of the brass sample above. 


cause serious contingent damage, in this case a wrecked 
cylinder or worse. 

Perhaps the best proof of the potential value of the 
spectrograph lies in a crankshaft which did fail. On this 
occasion the analysis showed a dangerous buildup of 
metal content in the oil, but due to a 25-day delay in ob- 


taining the results during the initial test period in the 
use of the spectrograph, the crankshaft failed before the 
results of the analysis were known. 

The periodic samples taken from all diesel locomotives 
are tested for four principal things: viscosity, flash point, 
and two types of insoluble matter. The test for the first 
type of insoluble matter shows the amount of dirt present 
in the sample; the second detects the presence of sludge, 
gum, varnish and other oxidized materials. 

An average of three or four analyses out of each 24 
show some trouble in the oil, and consequently in the 
engine. The analyses also indicate by the viscosity and 
viscosity index tests whether different brands of oil have 
been mixed by mistake. 

Examples of engine troubles indicated by the oil tests 
are leaky seals, shown by water in the oil; inoperative 
by-pass valves, shown by dirt in the oil and found by a 
high precipitation number; leaky injectors, causing fuel 
oil dilution and shown by a reduction in viscosity; and 
exhausted additive, which results in an increase in oxida- 
tion. 

Detail work in taking the sample is reduced to a mini- 
mum. The only equipment required is a standard one- 
quart screw-top can and a single form, TD-9. The top half 
of this form has 14 blanks to be filled in at the service 
point where the sample is taken, giving such information 
as the sample serial number, the locomotive number, 
brand and S.A.E. number of the oil, date the sample was 
taken, date previous oil change, mileage or hours and 
make-up oil added since previous oil change, whether oil 
or oil filters were changed when sample was taken and 
reason for change, types of filters and mileage since last 
change, any comments, and the person submitting the 
sample. 
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The lower half of the form is divided into two parts 
by a vertical line down the center. The right half contains 
instructions for taking the sample while the left half is 
reserved for the chemist to fill in information on the tech- 
nical properties of the oil, such as flash point, viscosity, 
neutralization number, water, etc. 

The service point fills out TD-9 and sends it to Alex- 
andria, Va., if on the eastern lines, or to Chattanooga, 
Tenn., if on the central or western lines. The service point 
fills in the top half of the sheet. The test department then 
fills in the lower left portion of TD-9, and later transcribes 
this data to a second form, TD-10. Copies of this form are 
sent to the master mechanic, the general diesel supervisor, 
the superintendent of motive power, the diesel superin- 
tendent, representatives of the oil company, and the loco- 
motive manufacturer’s regional service representative. 
One copy is kept on file at the laboratory. 

If the locomotive is transferred from one region to an- 
other, the records are also transferred with the locomotive 
from one laboratory to the other. If the locomotive is 
serviced at two or more points, or if the master mechanic 
and the general foreman of the service point are at dif- 
ferent locations, both receive a copy of TD-10. 

If difficulty is found with the oil, the master mechanic 
is required to furnish a report to the diesel superintendent, 
with copies to the oil laboratory and to the superintendent 
of motive power, advising what was found and how the 
difficulty was corrected. Where anything is found wrong 
with the oil, the master mechanic is notified immediately 
by telephone or telegraph. An entry of such a call or wire 
is made on TD-10. For example, if water is found in the 
oil, the master mechanic is immediately telephoned or 
telegraphed to change the oil and search for water leaks. 

The diesel superintendent has a board of all locomo- 
tives. Check marks are entered. after a locomotive when 
an oil sample is sent in. The square is colored red when 
something is found wrong with the oil. If three such red- 
colored squares appear in a row for any one locomotive 
structs personnel. He determines the contents of each 
cleaning tank, the proper cleaning charge to be added, the 
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amount of make-up cleaning material to be added each 
day, the life of the cleaning material before draining and 
the frequency and amount of recharging. All this infor- 
mation is stencilled on the cleaning tank. At the present 
time two principal types of hot bath cleaning are em- 
ployed, one for steel, cast iron, brass and galvanized parts, 
the second for aluminum parts. 

For cleaning interior painted surfaces on the engine 
and the locomotive cab, eight materials were tested. The 
test department standardized on one and developed proper 
equipment and methods for cleaning, such as where to 
use brushes, where sponges, etc. 

Two ways were developed for cleaning and oiling car 
body filters, hot vats and automatic cleaning machines. 
Four materials were tested and one standardized on. The 
test department is currently working on the development 
of an improved type of oil for dipping. 

For cleaning diesel locomotive exteriors six types of 
materials were investigated; methods, concentration and 
equipment to use were developed for each. 

For cleaning the locomotive running gear, it was learn- 
ed that an alkali cleaner was required to remove the com- 
bination of oil and dirt which had to be emulsified, while 
an acid-type cleaner was required to dissolve the deposit 
of rust from the brake shoes and red clay. The depart- 
ment developed a system of spraying with acid-type clean- 
er and washing off with an. alkaline type. The spraying 
nozzles used for this work were also developed by the 
test department. 

To clean and spray top decks and air box passages, 
three types of solvents were experimented with. Spraying 
equipment was developed which not only does a better 
cleaning job but reduces the fire hazard and the toxicity 
to the operator. 

Materials and methods for cleaning electrical equip- 
ment are currently under investigation. 

By means of the above technique expenditures for 
cleaning have remained about constant despite annual 
increases in the use of diesel power. 

Various types of corrosion inhibitors were also tested, 
and an alkaline-sodium-chromate treatment standardized 





upon. The concentration is controlled by calibrated con- 
ductivity meters installed in each shop, serviced and main- 
tained by the system water chemist. Water on the loco- 
motives is tested each time the locomotive is in the house; 
the conductivity meters are tested every six months. 

Despite the fact that large quantities of the inhibitor is 
used, the product is purchased in 20-0z. packages, which 
is the amount required for each 50 gallon of cooling 
water. While the cost per unit of the inhibitor is con- 
siderably increased by using 20-0z. packages rather than 
purchasing it in the bulk, it was felt that the use of small 
packages would be cheaper in the long run. Greater ac- 
curacy is attained, and waste is considerably reduced be- 
cause people handling things that come in small packages 
tend to be more careful in avoiding spillage than with 
things which come in bulk. 

The test department also conducted extensive experi- 
ments with the use of anti-freeze on 25 switching and 
road switching locomotives which lay over 8 to 16 hours 
between working shifts. Two principal problems were en- 
countered. One was the selection of an anti-freeze which 
had a sufficiently high boiling point, particularly for with- 
standing local overheating, without decomposing. A sec- 
ond was to prevent corrosion as the alkaline-sodium- 
chromate corrosion inhibitor was not compatable with 
the rust inhibitor in commercial anti-freezes. An ethylene- 
glycol-type anti-freeze was selected after assurance by the 
manufacturer that the organic corrosion inhibitor would 
be satisfactory. 

Weekly samples were taken from each of the 25 test 
locomotives to test the effective corrosion inhibitor left 
by measuring the reserve alkalinity; to test for iron con- 
tent in solution or suspension which would indicate cor- 
rosion of various parts; and to test the freezing point of 
the solution as a measure of weather leakage of the anti- 
freeze. 

The cylinder liner assemblies in the engine crankcases 
were visually inspected monthly to see if any corrosion 
were occurring. All 25 locomotives went through an entire 
season without corrosion difficulties, indicating that diesel 
locomotives can be protected by anti-freeze. 








This picture, taken April 21, 1952, in the Union Pacific’s Omaha, Neb. machine shop, shows some of the preparations 
for the approach of flood waters. Past experience indicated that the elevation and removal of machine tools was a nec- 
essity in order to protect electrical equipment and other vital parts of the machines. Here several of the machine tools 
are raised to a point where they would not be affected by flood waters if they came. Fortunately, they did not. 
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The passenger-car- 
truck building. The 
drop pit is in the 
left foreground, the 
wheel storage area 
in the center back- 
ground, and the box 
holders at the right. 


Passenger Truck Work at 


" 
Davanat interesting working arrangements and proce- 
dures have been incorporated into a building for handling 
Chesapeake & Ohio passenger car truck work on the Pere 
Marquette District at Grand Rapids, Mich. 

The building is of corrugated steel 50 ft. long by 25 ft. 
wide enclosed along one side and both ends with the 
exception of the two entrance ways. The second side, 
which faces the coach yards, is open. A single through 
track extends along the enclosed wall with the center of 
the track 10 ft. from this wall, and the area between this 


The center hoist on the near monorail handles the 
boxes between the floor and the two box holders 
which hang from the rear monorail. It also handles 
Hyatt and solid bearing boxes on and off the wheel set. 
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Grand Rapids 


track and the open side of the building is concreted. A 
winch is installed on the stub end of this track outside 
the shop for moving cars, and the building is well illumi- 
nated by overhead lights. 

The through track has a drop pit located near the end 
of the building from which the general view in one of the 
illustrations was taken; this will be referred to as the 
working end of the building, as contrasted with the other, 
or wheel storage end. The pit is 22 ft. long and 31% ft. 
deep, and it is equipped with a 30-ton electric jack for 
handling a single pair of wheels. 

The outlet track for the drop pit is 18 ft. from the 
working end of the building and in the center of the 22-ft. 
pit. The outlet track pit is 12 ft. long. Standard gage rails 
are laid at floor level along the top of this pit beginning 
6 ft. from the nearest rail of the through track and ex- 
tending to the near track of the coach yard. This track 
is used for solid and roller bearing box changeout. It is 
convenient to the drop pit for wheels removed from cars 
on the through track, and to the storage area for mounted 
wheel sets immediately behind this track in the general 
view. 

Two operations performed in the building are of par- 
ticular interest because of the special equipment designe 
by the shop forces for performing them efficiently. ['irst 
is the equipment for changing solid bearing and Hyatt 
roller bearing boxes. This comprises two monorails. one 
near the open side of the building, and the second 3 ft. 
inside of the first. 

The first monorail is 12 ft. long, and from it is sus 
pended two box holders mounted on rollers for trave 
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An old style car truck on the drop pit. 


back and forth along the rail. The small vertical adjust- 
ments in height necessary to level the holders up with 
boxes mounted on different sized wheel sets are made by 
turnbuckles. These holders are not used to raise the box 
from the floor nor to lower it to the floor. They merely 
slip around the boxes and carry them at constant height 
clear of the journals of the wheel set. 

Raising and lowering the boxes is done by a second 
box holder which hangs from the inside monorail. This 
holder operates on a tong principle and removes and 
replaces the box from the journal to the floor area when 
boxes are changed. 

The second set of special equipment used in this build- 
ing is for leveling new and old style cars and changing 
bolster springs on new style cars. It is used in the drop 
pit in conjunction with the 30-ton pit jack, and consists 
of fittings for this jack for the different operations. 

The jack crossbar is 41 in. long and therefore wide 
enough to fit around generator gear drives. It is 39 in. 
between the insides of the uprights, 5 in. wide, 4 in. deep 
at the center and 11% in. deep at the ends. The uprights 
are 1 in. thick. The height from the crossbar to the top 
of the Y is 11] in., to the bottom of the notch of the Y is 
9 in. The crossbar joins to the jack shaft through a 214- 
in. pin. 

The first set of fittings used with this jack are a pair 
of shoes to level or to adjust the height of old style cars 
by shimming under the spring plank. This is done by 
taking the weight off the coil springs after compressing 
the elliptic springs. The shoes for this job are made from 
sections of 14-in. plate welded together, have a length of 
14 in. and a height of 8 in. The base is 314 in. wide and 
has affixed to it a triangular section to mate with the 
vee of the Y. 

For truck work on new style cars with all coil springs, 
a cradle is placed on top of the jack shoes. Two 50-ton 
air jacks raise the car body with the bolster. The cradle 
lowers and raises the spring arrangement for shimming 
or changing the bolster coil springs. 

The cradle is 51 in. by 12 in. by 3 in. with an offset of 
1 in. on each end as shown in one of the illustrations. 
It is built up from three lengths of 3 in. by 3 in. wood 
and four lengths of strap iron 5 in. by 3 in. all bolted 
together. The strap iron sections fit between the wooden 
sections and on each end. A 2%-in. hole is bored through 

€ center wood to accommodate the center pin. The end 


blocks are 15 in. long, 3 in. high and 4 in. wide, and are 
on 46-in. centers. 
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The drop pit jack is fitted with a crossbar wide 
enough to fit around generator gear drive units. 





The shoes in place on the jack for leveling 
or adjusting the height of old style trucks. 


* 
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The cradle fits on top of the shoes for 
shimming or changing bolster coil springs. 






QUESTIONS AND ANSWERS 





Diesel-Electric 


Locomotives* 


LUBRICATING O1rL COOLER 


471-Q.—What does each unit consist of- A.—fach unit 
consists of a bundle of tubes rolled into tube sheets, 
which in turn are welded to the shell. 


472-Q.—Can the tube bundle be removed from the shell? 
A.—No. 


473-Q.—What kind of material is used in the construc- 
tion of the cooler? A.—The tubes are constructed of 
seamless Admiralty metal, the shell and tube sheets of 
steel, and the end covers of cast aluminum. 


474-Q.—How does the cooling water flow through the 
cooler? A.—Cooling water from the radiators flows into 
the top end cover of the unit, down through the tubes and 
eut at the bottom. 


475-Q.—How does the oil flow through the cooler? 
A.—The hot lubricating oil enters at the bottom of the 
shell, circulates back and forth across the tubes and 
leaves the cooler at the top. 


476-Q.—What happens during this process? A.—Heat 
is removed from the oil due to its contact with the tubes 
through which the cooler water is flowing. 

477-Q.—What provision is made to channel the flow of 
oil in the most efficient manner? A, — Baffles are pro- 
vided inside the shell for this purpose. 

_478-Q.— What should be done after the system is filled 
with oil? A.—The shell, which contains the oil, should 
be vented to release any air that may have been trapped 
therein. 

479-Q.—How can the shell be vented? A.—By remov- 


ing the pipe plug provided in the top shell flange. After 
replacing the plug the unit is ready for operation. 


CLEANING COOLER TUBES 
480-Q.—When cleaning inside tubes (water side), how 
can access be obtained? A.—dAccess to the water side of 
the tubes can be obtained by unbolting the end flanges 
and removing the end covers. 


481-Q.—How is the scale removed? A, — Soft scale 
may be removed by means of brushes. Should hard scale 


be present, tube cleaners may be used. Observe care in 
handling tubes as they are of a very thin wall. 


482-Q.—How is the outside or oil side of the tubes 
cleaned? A.—The oil side of the tubes may be cleaned by 
steaming out or by circulating a cleaning fluid through 
the pipe connections provided at each end of the shell. 


483-Q.—Before cleaning is started, what must be done? 
A.—It is necessary to drain the oil from the pipe tap in 


* This series of questions and answers relate specifically to the Alco-G.E. Diesel 
electric locomotives. 
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the bottom shell flange, and to blank off oil inlet and out- 
let lines. 


484-Q.—How often should the oil side of the cooler 
tubes be cleaned? A.—Experience indicates that the oil 
side of the tubes should be cleaned yearly. 


485-Q.—Is it necessary to remove the cooler from the 
locomotive for cleaning? A.—Cleaning can be done 
quickly without removing the cooler from locomotive by 
using 100 gallons of cleaning solution, heated and passed 
by steam through the oil side. 


486-Q.—What should be the first operation? A.—Iso- 
late the oil side by blanking off the inlet and discharge 
flanges and connect a steam aspirator for cleaning. Steam 
hose lines should be sufficiently long for cleaning the 
coolers in place. A Turco Steam unit or any similar 
aspirator unit is satisfactory. 


487-Q.—How is the cleaning solution prepared: A.—By 
mixing 100 gallons of water with 4 lbs. of Turco “Steam 


Off” or 8 lbs. of Oakite “92.” 


488-Q.—What should be done to protect the engine 
cooling system? A.—Drain the engine cooling system as 
steam pockets will form during the cleaning process. 


489-Q.—W hat other precautions must be taken? A,— 
During the operation avoid contact with the steam lines 
and fittings extending into the locomotive due to their 
high temperature. 


490-Q.—What should be done further? A, — Fill the 
cooler with cleaning solution by closing the discharge 
valve from the cooler, opening the vent valve and open- 
ing the steam supply valve gradually. 

491-Q.—What is necessary in order to clean the full 
length of the tubes? A.—It is necessary to first fill the 
cooler with the solution and to keep the cooler full during 
the cleaning process. 

492-Q.—What is done after the solution has passed 
through the cooler once? A,— It is then discharged as 
waste. 

493-Q.—What pressure should be maintained in the 
cooler during the cleaning process? A.—Pressure in the 
cooler should be maintained as near 50 lbs. p.s.i. as pos- 
sible and should not exceed 75 lbs. 

494-0.—What should the rate of flow be held to? 
A.—Two gallon per minute approximately, or about one 
hour to pass all the solution through, and the cooler kept 
full during the operation. 

495-Q.—Why should the vent line be kept open? A. — 
Material flowing from the vent line shows the cooler to 
be full. 

496-Q.—What must be done to get the proper quantity 
of solution to flow with the steam? A.—The valves on the 
aspirator must be so regulated. 

497-Q.—After cleaning, what must be done? A.—Aiter 
cleaning, flush cooler with water by filling solution tank 
and passing the water through the cooler with the steam 
aspirator. A faster flow may be used than with the solu- 
tion. 
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498-Q.—After flushing, what is required? A,— Thor- 
oughly drain after flushing, opening the 14” pipe tap in 
the lower shell flange. 


499-Q.—Should the cooler be dried? A,—Yes. Pass 
steam through the cooler to thoroughly dry it. 


500-Q.—After the cooler is dry, what should be done? 
A.—Return all connections to original status, removing 
flange blanks and replacing drain and vent plugs. 


501-Q.—W hat inspection should then be made? A.—TIn- 
spect tube surfaces to make sure they are clean. They will 
not necessarily be bright but should be free of deposits. 


502-Q.—Will the cleaning operation just described suffice 
for excessively dirty coolers, due to oil of improper char- 
acteristics or too long a period between cleaning? A.—No. 


They should be removed for vat cleaning. 


503-Q.—If lubricating oil should appear in the sight 
glass of the expansion tank, what is it a sign of? A,—A 


tube failure. 


504-Q.—W hat are the indications if water shows up in 
the lubricating oil? A.—The same thing—a tube failure. 


Schedule 24 RL 
Air Brakes 


MASTER CONTROLLER AND 21-B-MAGNETsS AND BRACKET 


1334-Q.—What action should be taken if control pipe 
1l to the master controller is broken? 


A.—It must be repaired to have an electro-pneumatic 


brake. 


1335-Q.—W hat else can be done? 
A.—Move brake valve shifter lever to AU position 
and proceed with the automatic brake. 


1336-Q.—What should be done if the straight air pipe 
4 is broken? 


A.—It must be repaired to have an electro-pneumatic 
brake. Otherwise move brake valve shifter lever to AU 
position and proceed with the use of the automatic brake. 


1337-Q.—What should be done if auxiliary reservoir 
pipe 6 is broken? 


4 A.—It must be repaired to have an electro-pneumatic 
rake, 


1338-Q.—Is the automatic brake operative? 
A.—To have an automatic brake, the auxiliary. reser- 
voir leak must be stopped. 


1339-Q.—W hat other course can be taken? 

A.—The automatic brake can be cut out by closing 
brake pipe branch cut-out cock and use the independent 
brake valve. 


D-24 ControL VALVE 


1340-Q.—If any of the following: Displacement reser- 
voir pipe 3, auxiliary reservoir pipe 5, or emergency reser- 
voir pipe 2 are broken, what must be done? 

A.—In case of breakage of any of these pipes close the 
brake pipe branch pipe cut-out cock. The automatic loco- 
motive brake is inoperative but the independent brake 
can be used. 


_ 1341-Q.—What must be done if main reservoir pipe 6 
is broken? 


A.—Stop the leak by a close tight bend in the pipe. 


1342-Q.—What operation is thus affected? 
-—During an electro-pneumatic or independent appli- 
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cation the independent application and release portion 
slide valve will be blown from its seat. 


1343-Q.—W hat does it depend on as to how much pres- 
sure is required to blow the slide valve from its seat? 

A.—This will vary, depending upon the tension of the 
slide valve spring. 


1344-Q.—In the event that the independent application 
and release pipe 20 is broken, what should be done? 

A.—No repairs need be made, proceed and carry 
independent brake valve in running position. 


1345-Q.—In this case how does the independent brake 
valve function? ; : 

A.—The independent application is lost but the quick 
release is still available. 


1346-Q.—What features are lost if the .actuating pipe 
13 is broken? 

A.—The independent quick release and electro-pneu- 
matic locomotive brake cut-out features are lost. 

1347-Q.—Should the pipe be repaired in order to 
proceed? 

A.—No repairs need be made, proceed but do not use 
lock-down position of the independent brake valve since 
this will cause a blow at broken 13 pipe. 


1348-Q.—I} straight air pipe 8 is broken and cannot be 
repaired, what feature is lost? 


A.—The electro-pneumatic brake is lost on the loco- 
motive if the break cannot be repaired. 


1349-Q.—What must be done to render the electro- 
pneumatic brake operative on other units? 


A.—The break must be repaired on the straight air 
pipe side. 
1350-Q.—W hat precaution should be taken? 


A.—Do not close the pipe on the D-24 control valve 
side. 


1351-Q.—What results if controlled emergency pipe 35 
is broken? 


A.—The controlled emergency feature is lost. 


1352-Q.—What should be done? 
A.—Proceed with the rotair valve in PAAS position. 


1353-Q.—W hat action should be taken if control pipe 16 
is broken? 


A.—If the break is between the control valve and the 
relay valve, repairs must be made to have a locomotive 


brake. 


1354-Q.—If the break occurs beyond the branch leading 
to the brake cylinder relay valve what can be done? 

A.—Repair the leak with a short close bend on the 
control valve side. 


1355-Q.—What function is then lost? 
A.—The H-24 Relayair Valve cut-off valve function is 
then lost. 


1356-Q.—What is meant by a close tight bend? 

A.—A close tight bend refers to tubing which can be 
doubled over and hammered tight enough to prevent 
serious leakage. 


f lias that the break occurs at a flange 
tting 

A.—A well fitted hardwood plug may be driven into 
the fitting to prevent serious leakage. 


1358-Q.—W hat other methods can be used to advantage? 

A.—Blank gaskets or discs under flange fittings or in 
iron pipe unions are methods that can be used to 
advantage. 


1359-Q.—What should be done to move the locomotive 
toa — in the event that the brake pipe branch pipe 
is c 


A.—The auxiliary and emergency reservoirs should be 
drained and open to the atmosphere. 
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ELECTRICAL SECTION 





Plastic Electrical ‘Tapes 


In Railroad Service 


The experience gained on three railroads during the past four 
years affords a basis for recommended methods of using this type 


A NEW technique in electrical insulation that has been 
widely adopted in railroad maintenance in the past four 
years, has resulted in both longer-lived insulation and 
lower costs. 

The method consists essentially of using a single in- 
sulation material where previously two or three materials 
were necessary. This was made possible by the intro- 
duction of plastic electrical tapes shortly after World 
War II. The economies result from three factors:—less 
insulating material is used; application is faster; and the 
insulation requires less frequent replacement. 

In the Rock Island shops, for example, ten rolls of 
various kinds of tape were formerly used on the average 
car rewiring job. Using plastic electrical tape alone, 
however, this figure has been reduced to only three 
rolls—a saving in materials of 70 per cent. 


va Mii 


i! + V4, 


by Gale Billard 


“Scotch” Brand Electrical Tape Division 
Minnesota Mining and Manufacturing Co. 


On a typical car rewiring job there might be 700 
splices to be wrapped. With a saving of even half a min- 
ute on each splice, the car would be out of the shop and 
back in operation six hours earlier. According to Sam 
Hughes, Rock Island car wiring foreman, the double- 
duty plastic electrical tape has cut application time 
in half. 

By no means limited to car wiring, plastic electrical 
tape has met the need for tough, durable insulation in 
diesel wiring applications as well. On one occasion, a 


Left:—No. 33 tape applied to the neck of compression type, two hole connector lug in the main electrical compartment of a 2,000-hp. Fairbanks 
Morse passenger diesel locomotive. Right:—Here a splice is wrapped with plastic tape on high voltage controls of a 2,000-hp. Rock Island 
diesel locomotive 
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Soldered lugs on positive and negative junction bus bars between 

the Enginator and storage batteries are insulated by a wrapping with 

No. 33 plastic tape. Lines to air-conditioning machinery are harnessed 

into compact main trunk line at left, competely encased in wraps 
of the same tape for protection from wear and tear 


Rock Island road diesel came in with the traction motor 
leads so badly burned that the insulation was charred, 
blistered and cracked. No replacement units were avail- 
able and the diesel was needed for immediate use. The 
leads were stripped down and re-insulated, using “Scotch” 
No. 33 electrical tape, and the locomotive went out again. 

Although it was expected that it would be necessary 
to replace the leads the next time the diesel was in the 
shop. the taped leads were still in service when the trac- 
tion motors were shopped some quarter of a million 
miles later. The tough plastic had withstood the oper- 
ating voltages, moisture and undercar blast of the 90- 
mile-an-hour diesel, and was still in good shape. 

In this report, the author is concerning himself with 
the plastic electrical tapes with which he is most familiar, 
“Scotch” Electrical Tapes No. 33 and No. 22. and with 
the railroads that he knows best, the Chicago, Rock Is- 
land and Pacific; the Atchison, Topeka and Santa Fe; 
and the Illinois Central. The descriptions of the various 
Maintenance uses of these tapes are taken from one or 
more of these railroads with their permission. 

The two plastic tapes, No. 33 and No. 22, are es- 
sentially the same except in dimension. No. 33 is 7 mils 
thick and 34-in. wide, while No. 22 is 10 mils thick and 
made in a variety of widths. Both tapes have a smooth, 
black. vinyl plastic backing, and both have a pressure- 
sensitive electrical grade adhesive which offers high 

tack” for easy application. 

The dielectric strength is 7,000 volts for No. 33, and 
10,000 volts for No. 22,—approximately 1,000 volts per 
mil of thickness, measured by the A.S.T.M. short time 
tests. Insulation resistance is 200,000 megohms for both 
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Above: A moisture-proof seal for traction motor tube ends is provided 


by two layers of half-lapped No. 33 tape at each end of tube 


Below: Road-blasted charging receptacle cables are protected from 


abrasive effect of flying particles by heavy wrap of tape 






























tapes, tested at 90 per cent relative humidity, 72 deg. F. 
Other properties common to both tapes are resistance to 
water, salt, acids, alkalies and oil; no aging at room 
temperature; unaffected by sunlight; will not corrode 
copper; will not support combustion; and will not loosen 
with age. 

Railroad applications demand an unusual range of in- 
sulation properties. Not only must the electrical prop- 
erties of the insulation meet high standards, but the 
material must be able to withstand mechanical abuse, 
have good thermal endurance, and high chemical and 
moisture resistance. 

The plastic tape,—complete insulation and protection 
in itself,—meets these requirements in a single wrapping 
operation. The inner wrap of the tape provides the neces- 
sary electrical insulation; and the outer wrap protects 
against abrasion; and both the backing and the tight ad- 
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Splices and connections in crowded junction boxes of centralized 
train control system are compact and easy to pack in when insulated 
with 7-mil or 10-mil plastic tape 


hesive bond between wraps provide the necessary barrier 
against oil and moisture. 

In addition, the insulation should be easy to apply. 
Since the railroad electrician is often working in a limited 
space and often taping from an awkward position, the 
handiness of completing the job with a single roll of 
tape is an important factor. 

Which of the two tapes to use is usually determined 
by personal preference and experience. The heavier No. 
22 tape is used where maximum abrasion resistance is 
needed. The thinner No. 33 tape is used for most other 
applications, especially those requiring ultra-thinness in 
the finished insulation, as in junction boxes. 

The several hundred different electrical maintenance 
jobs for which the tape has been used on railroad rolling 
stock can be divided into two broad classifications,— 
diesel locomotive applications and passenger car wiring. 

In diesel applications, the plastic backing of the tape 
enables it to withstand the splash and spillage of lubri- 
cants without deterioration. When such tape is tightly 
wound and half-lapped, the oil cannot penetrate the 
layers and thus cannot affect the adhesive properties. 

Another source of trouble is moisture. The warm air 
created by the diesel engine cools and condenses, caus- 
ing moisture to form on the wiring system. This causes 
trouble in two ways: 

(1) If the conducting moisture works in between the 
layers of insulation, it forms a path for current flow. 
With the tight-fitting, adhesive-sealed wrap that is ob- 
tained with the plastic tape, there is little possibility of 
this occurring. (2) The moisture, if absorbed by the insu- 
lation, causes changes in the electrical properties of the 
material, which may result in a breakdown. 

The relatively low moisture absorption of the plastic 
tape,—approximately 0.3 per cent by weight after im- 
mersion,—minimizes possibility of this type failure. 
Many types of jointing materials formerly used ab- 
sorbed 5.0 per cent to 7.0 per cent moisture,—16 to 23 
times as much. 

In actual diesel applications, both the main generator 
and the auxiliary generator leads or bus,—as well as 
the reversing field leads,—are insulated either with No. 
33 or No. 22 tape. Several half-lapped layers applied 
here provide protection against electrical puncture. 
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Controi wires from Enginator, air-conditioning compressor and other 
undercar equipment are held and protected with a neat, trouble-free 
sheath of plastic tape 


Conformability of the tape allows it to be applied 
with a minimum of stretch,—an important factor since 
stretching lowers puncture strength. In addition, stretch 
causes mechanical stress, and the dielectric strength of 
a material can be greatly reduced under these conditions 
irrespective of thickness. Usually 10 per cent elongation 
is sufficient for corformability without producing undue 
stress. 

Another widely used application is splicing and pro- 
tecting the starting battery cables and lugs. The thin 
plastic tape, having high resistance to acids, is half-lapped 
once around the cable, thus preventing deterioration of 
the original insulant and providing longer life. 

In repairing and splicing battery cables with No. 33 
tape, two things are considered: (1) The design of the 
joint, which is determined by the type of connector used, 
and the amount of penciling of the cable insulant, etc. 
(2) The amount of insulation and protection needed. 
Railroad electricians consider both the electrical and 
mechanical conditions prevailing. 

For example, a joint with no protruding sections, and 
no forces pressing it against the side of the enclosure, 
needs a minimum build-up,—usually two or three half- 
lapped layers. If the joint, however, has sections subject 
to contact with the box, or considerable abrasion, another 
layer or two is added. Heavy cable joints are blocked 
or racked if they show any tendency to rub on the 
enclosure. 

Plastic electrical tape plays an important part in the 
high voltage control cabinet and in insulating the con- 
trol wires. Insulation failure of a control wire is repaired 
by removing the old insulation and applying two half- 
lapped layers of No. 33 to the small wire. The tape 18 
also used to improve the appearance of the terminal con- 
nector where it joins the wire. One turn of tape around 
the neck of the terminal does the job. 

Control wires are taped into neat, compact harness 
assemblies to insure trouble-free operation. The plastic 
envelope formed by the tape makes handling easier and 
protects the original wire insulation against oil, moisture, 
and deteriorating fumes. 

When the moisture and dirt are present, surface leak- 
age paths may form, causing damage to the insulation. 

(Continued on page 99) 
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Three locomotives being tested on the three treadmills in the La Grange, 
Ill., plant of the Electro-Motive Division, General Motor Corporation 


Treadmills” ‘Test Locomotives 


Three dynamometers developed by Electro-Motive are used 
to load-test new and rebuilt diesel electric locomotives 


A general view of one of the treadmills How the wheels of a locomotive truck engage with those of the mill 
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Ar TER they are completely assembled and before they 


are painted, all new and rebuilt diesel-electric locomotive 


units coming out of the La Grange plant of the Electro- 
Motive Division, General Motors Corporation are given 
load tests. Three dynamometers, referred to in the plant 
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Above: A control stand panel as it appears through a locomotive cab 
side window. At left: A door height and a window height mill con- 
trol stand. The bracket instrument at the left of the panel are mill 
speedometers. There is a hostler controller below the left panel. 
The two stands provide for different types of locomotives 


as “mills” are used for this purpose. By this means, care- 
fully controlled load tests are made without the need of 
a test track or road test with a dynamometer car. 

The mills are, in effect, locomotive trucks turned up- 
side down in a pit. The locomotive to be tested is placed 
on the mill wheels, which turn when the locomotive is 
operated. The motors of the mill trucks then operate as 
generators and are loaded on dynamic braking resistors. 
Excitation for the mill motors is supplied by a motor 
generator set. 


Bumper blocks with a cross 
beam in place showing how 
the hoists are used to lift 
the beam when a locomotive 
is to be moved. The two 
blocks and the several 
notches in the blocks accom- 
modate ocomotives of differ- 
ent lengths 
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Left: A treadmill with a single control stand. Right: Telescoping connections which may be moved vertically and longitudinally, connect the 
locomotive stacks with the exhaust hood in the locomotive building 
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Dynamic Braking Resistor 


Above is shown a locomotive as it stands on the wheels of the treadmill. Below is a schematic wiring diagram for the principal treadmill circuits 
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The wheels of the mill motors have no flanges and the 
upper edge of their rims are flush with the mill track as 
shown in the diagram. Sections are cut out of the track 
to make this possible. When a locomotive is to be tested, 
it is driven on to the mill track, and stopped when the 
wheels of the locomotive engage with those of the mill. 
Removable cross beams in the bumpers on each end are 
then lowered into place by hoists. The couplers of the 
locomotive are engaged with those on the bumpers and 
screw adjusters on the bumpers are then turned until the 
locomotive rests on the mill wheels without touching the 
track rails. This is done while the locomotive is operated 
in both directions. 

During the test, the locomotive is operated under its 
own power, driving the mill generators. To control the 
load, the field of the mill generators is varied by means 
of a rheostat in the field of a motor-driven generator. This 
rheostat is placed outside the cab door or window of the 
locomotive being tested so that the operator may adjust 
the load while he operates the locomotive throttle. Any 
desired combination of speed and load may be obtained 
at speeds up to 50 m.p.h. Each mill has its own motor- 
generator set for excitation. Blowers driven from shop 
power are used to cool the generators. 

On the load generator control stand outside the loco- 
motive cab window, there are instruments showing gener- 
ator armature volts and amperes, field volts and amperes, 
and two field rheostats respectively for coarse and fine 
adjustment of generator field strength. Below the panel 
on the outside control stand on two of the mills, there is 
a hostler controller. These are used to control engine op- 
eration on B units not equipped with hostler control. 

There are speedometers on each of the mills. These are 
equipped with overspeed trips which will open the loco- 
motive generator field in case excitation should be lost on 
the mill generators. 

The three treadmills are essentially similar and differ 
only so they may accommodate different types of locomo- 
tives. The mill known as No. 1 will test F7, FP7 and E8 
locomotives. Mill No. 2 will accommodate GP7 and F7 
locomotives and No. 3 is designed for F7s. The No. 1 mill 
has eight generators and eight track openings to accom- 
modate the different wheel bases of the types of locomo- 
tives tested. Unlike the other mills, it is equipped with 
selector switches which may be used to cut in the four 
generators being used, and cut out the other four. 

Exhaust gases from the engines are carried out through 
the roof by means of stack adjusters which connect the 
locomotive stack to the exhaust hood. The hood may be 
lowered or raised and moved horizontally to accommodate 
different locomotives. 


Test Procedure 


The locomotive is first run in both directions with the 
throttle in the second notch while a check is made of the 
wheel slip relay functions. This is done by unbalancing 
the wheel slip circuit. 

The second step in the test consists of checking the 
actions of the ground protective relay. This is done by 
applying an artificial ground successively to each side of 
the power circuit and watching the relay action. A visual 
check is also made of all rotating equipment, of oil pres- 
sure, water temperature and fuel supply. 

After a warm-up, when the water temperature reaches 
140 deg. C., a manual sequence check is made. This con- 
sists of going through all of the transitions forward and 
backward while the engine is operated in the second notch. 

The throttle is then advanced to the fourth position and 
the engine is run for 20 minutes. The engine water tem- 
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perature alarm switch is set and the cooling fan speed and 
the operation of the a.c. cooling fan contactors are 
checked. At the end of the 20-minute period, the unit is 
shut down and a general check is made of journal and 
motor bearing temperatures and motor temperatures. 

The engine is then restarted and the unit is operated 
for ten minutes in the sixth position, at 10 m.p.h., for 10 
minutes in the seventh position at 14 m.p.h., and then a 
full load run of two hours is made in the eighth position. 
This is done at 18 m.p.h. on the F7, and at different 
speeds on other units, depending upon the gear ratio. The 
direction of rotation of the motors is reversed every 
fifteen minutes. 

During the run, all functions are checked and tempera. 
tures noted. Any leaks are noted and recorded for sub- 
sequent repair. Temperature controls and relay current 
settings and transition operation are checked. The a.c. 
generator voltage is adjusted near the end of the run after 
temperatures become stable. 

Steam generators are operated during the tests and all 
functions checked. 

During the process of manufacture and before being 
assembled in the locomotive, all generators, motors and 
engines are load tested. 

At the conclusion of a test, when it becomes necessary 
to run a locomotive off the mill, it is, of course, standing 
on wheels which will rotate, and thus prevent movement 
of the locomotive. This apparent difficulty is overcome by 
applying field to the mill generators to produce the nec- 
essary tractive force. On one mill, the position of the 
generators is adjustable, so that when a locomotive is 
run off the mill, the locomotive wheels must pass over an 
open gap in the rails. To make this possible, a heavy bar 
or rail is parallel, inside and a little below each rail. As 
the locomotive wheel passes over the gap, its weight is 
supported by the wheel flange running on this inside rail 
which spans the gap. 





Another photograph, taken April 21, 1952, of flood preparation i 
the Union Pacific’s Omaha, Nebraska Shops. Large machines were 
raised on blocks as shown and many car loads of equipment were 
shipped out of the shops to higher ground. During the high water, 
no dike or levee in the Omaha, Neb.—Council Bluffs, lowa area 
failed. Elevation and removal of machinery proved to be good insur- 


ance. Household goods of 20,000 people were removed from homes 
in the Council Bluffs area. There were 31 miles of built-up dikes 
around Omaha and Council Bluffs 
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Night view of the shop. The overhead lighting is produced by pairs of 96-in. slimline fluorescent lamps in Westinghouse metal trough fixtures 


Facilities for the Diesel Service Shop 


Atlantic Coast Line Shop at Florence, S. C., has 
adopted and developed many devices which facili- 
tate the servicing of diesel-electric locomotives 





Above, left: On the side of every column, six feet above the floor, there is a 150-watt reflector flood lamp in a Sterber swivel socket with a wire 

lamp guard. The socket makes it possible to direct the beam of light from the lamp in any desired direction. The receptacle below the lamp is 

4 600-volt, 60-amp., Pyle-National Pylet used as a 220-volt, 3-phase power outlet for operating the locomotive ventilating fans when the en- 

snes are shut down. Above, right: An example of the kind of below-platform lighting produced by a two-lamp fluorescent unit and a reflector 
flood lamp at each end of the fluorescent unit 
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Above, left: Two Louis Shepard Totemaster engine-powered trucks, fitted with special flame-proof exhausts, do all the hauling of materials, and 

supplies. The piping, which may be seen on the ceiling, supplies water, compressed air, fresh lubricating oil and carries away waste lubricating oil. 

At the end of each air line, there is a vent used to remove moisture which may be trapped in the line. Above, right: The oil pumps which supply 

fresh lubricating oil may be started and stopped from any one of a number of pushbutton stations located like the one shown above the platform 
or from others mounted on the supporting columns under the platform 


Above: Pyle-National, 250-volt, 30-amp., twin-outlet Pylets are 
mounted at intervals on the web of the elevated rails. They are on 
the inside of the rails over the pit and supply 115-volt power for 
portable extensions. At left: General lighting below the platforms is 
supplied by pairs of 96-in. fluorescent lamps in Westinghouse through- 
type fixtures mounted between every other pair of supporting columns 


Above, left: The portable welding set, made by the Motor-Generator Corporation, Troy, Ohio, consists of a 440-volt, 3-phase, 1,750-r.p.m., a.-¢- 

motor, driving a 45/90-volt, 300/150-amp. welding generator. Above, right: Waste oil is removed from the locomotive and forced into the waste 

oil lines by a railroad designed assembly of equipment on a three-wheel, rubber-tired truck. The two hoses required, when not in use, are wound 

on two reels. The Blackmer pump is driven by a General Electric, 3-hp., 440-volt, 3-phase motor having an across the line starter with push- 
button control 
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Above: One side of the shop showing a pit, elevated track and a deck level 
platform. At left: A piece of fire protection equipment assembled by the railroad 
which consists of a John Bean fire pump and a hose reel made by the Division 
Food Machinery and Chemical Corporation mounted on a truck. The pump is motor- 
driven by a 440-volt, 3-phase, a.c. motor and supplies water either as a jet or as 
mist at a pressure of 600 Ib. per sq. in. The hose nozzle rests in a cradle and 
the act of lifting the nozzle closes a switch which automatically starts the pump 








Tue greater part of diesel-electric locomotive service ure upon the methods and devices which are selected or 
shops follow a general pattern of elevated tracks, shallow developed to perform certain functions. 





' pits between tracks, locomotive deck-level platforms, The equipment, largely electrical, shown in the accom- 
‘ through tracks, etc. But the facility with which work is panying pictures, constitutes a part of that which is used 
performed in the shop is dependent in considerable meas- in the Atlantic Coast Line service shop at Florence, S. C. 








e 
n 
or 
is 
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c. 
. Above, left: View of a locomotive truck in the under-platform lighting, looking toward the center of the unit; the other similar picture shows 
* truck looking toward the end of the unit. Above, right: One of the reflector lamps, in its swivel socket and at the left is a Pyle-National 


Circuit breaker and receptacle which is an outlet for 440-volt, 3-phase power for the portable welding set and for a waste oil pump, both of 
which are shown in other pictures 
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DIESEL-ELECTRICS—How to Keep Em Rolling 
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Inspection and Tests 





It’s Quite Simple 


The maintenance of electric machinery is really a 
mechanical job. This is true, not only for bearings and 
gears, but also for the electrical parts. Moreover, motors 
and generators are so much alike that their parts can be 
treated the same. Actually, the care of these parts is no 
more mysterious than that of bearings and gears. 

Whatever occurs electrically leaves its mark in some 
mechanical change that tells the story. The commutator 
surface, for instance, is like an open book. It shows the 
general health of the machine more clearly than any other 
part. Here sparking, abusive overloads and flashovers all 
trace their record. So the commutator is the first place 
to look when you remove inspection covers. 


Let’s Take a Look 


Like gears, commutators give warning of trouble in 
advance. They seldom fail suddenly. This gives time to 
locate the trouble and correct it. Neglect to do this may 
lead to gradual destruction of the commutator surface, 


This is the tenth of a series of articles on maintenance of diesel-electric equip- 
ment. This article is written by J. W. Teker, Locomotive and Car Equipment 
Department, General Electric Company, Erie, Pa. 





Fig. 1—How a dial indicator may be used to check commutator surface 
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breaking of brushes, flashovers and final complete failure. 

The commutator surface is all important. When it 
has a smooth polish, either light or dark, it is reassuring. 
Even a regular pattern of light and dark bars is no cause 
for alarm as long as the bars are polished. This may only 
mean that the motor is operating close to its commutation 
limit. The pattern may come and go with service and 
operating conditions. Remember, temperature, weather, 
gases, brush grade and current flow all affect the thin film. 
And, it is this film that gives the copper surface its ap- 
pearance. However, if you find a pattern of serious bar 
edge burning, look for trouble. Neither is all well when 
the surface shows irregularly spaced groups of dark, dull 
or burned bars. This means that the brushes are no longer 
riding the commutator. They are bouncing, jumping 
and sparking viciously enough to burn the surface. Such 
a condition seldom corrects itself. Instead it gets worse 
and worse. At first the bad spots are far apart and the 
surface between them still polished. 

If a traction motor happens to stop with such a bad 
spot in full view, you are lucky. Then you can get a head 
start on the trouble. More likely, it will stop with the 
defect hidden. When you suspect motor trouble in 


Fig. 2—Burned commutator bars resulting from open circuit in 
armature winding 
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Fig. 3—Lifting tools and how they are used on traction-motor 
brush springs 


service, it will be worthwhile to move the locomotive 
slowly while the man in the pit watches the commutator. 
If you are suspicious of a commutator, don’t be satis- 
fied with a one-sided look. The trouble may be playing 
hide-and-seek. 

Generator commutators are easier to look at because 
covers can usually be removed on both sides. The part 
hidden under brushholders can be uncovered by “bar- 
ring” the engine over a few notches. 


There’s More Than Looking 


This is about all you can do by looking. To learn 
more you must feel, listen or measure. If the motor is 
out of the truck, if the wheels are jacked clear of the 
rails, or if a drop pit table is lowered, you can run the 
motor and feel or hear a rough commutator. A generator 
may be checked while the engine is idling. 

A distinct click can be heard as each brush goes over 
a step in the commutator surface. Or the brushes will 
chatter as the rough spots disturb them. Hold a fiber or 
wood stick (for insulation) about the size of a long 
pencil lightly on the brush or on the spring right over it. 
This will give you the feel of the brush as it rides the 
commutator. The bad spots can be clearly felt as they 
go by. Check traction motors when turning in both direc- 
tions. as there is sometimes a difference in the degree 
of roughness. 

The most accurate way to check commutator surface is 
with a dial indicator (Fig. 1). Clamp it to the motor 
frame so that the indicator tip touches the spring directly 
over the brush. Be sure the brush is free to move in the 
holder. See that the spring pressure is strong enough to 
hold the brush against the commutator surface. Other- 
Wise. it may hang against the indicator and fool you. 

ark the starting position and turn the motor slowly but 
steadily. This is not always easy to do. The brushes may 
tock back or tilt and lose the zero dial setting. If the 
turning is opposite to the direction in which the motor 
was last run, the brushes may chatter as the bar edges 
go by. Fit the brush in, or reverse the direction to get a 
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Fig. 4—How to measure brush-holder spring tension with a spring scale 


steady reading. A quick reading can be obtained by 
following the indicator as the locomotive is moved over 
the pit. If the machine is to be turned with voltage on it, 
the tip of the indicator should be insulated from the 
brush. Otherwise serious damage to the indicator will 
result from current passing through it to ground. A 
rubber or fiber tip will do the job. Even a good piece of 
scotch tape will serve if it is stuck on so it won’t jar off. 
Watch the indicator for sudden swings. It is these quick 
dips in the surface that upset brush contact most. A 
brush may ride easy, gradual swings without losing con- 
tact. But, sudden swings of the same amount are hopeless, 
even with strong spring pressure. The faster a motor 
operates in service the truer this is. If you find a rough 
commutator on a motor due for changeout soon, you may 
wish to let it go unless it is already causing trouble. 


Resurfacing Commutators 


When chipped brushes or flashovers resulting from a 
rough commutator interrupt service, it’s time for a resur- 
facing job. This may be done with the motor in place or 
removed from the locomotive. In either case, a few 
precautions should be taken. If the work is done with the 
motor in place, block the remaining locomotive wheels to 
prevent rolling off the jacks. Remove or raise the good 
brushes, or they will grind into carbon dust and mess up 
the insulation. Since the current to drive the motor is 
small, one brush each in a positive and negative holder 
will do. Clean up greasy muck on insulating surfaces so 
that carbon and copper dust will not stick. Now go 
ahead with the resurfacing job. 
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On generators, remove a brush holder and install the 
grinding tool first. Warm up the engine so it will start 
easily. Then raise all the brushes that are hard to reach. 
Crank the engine with a few brushes in holders of each 
polarity that are easy to reach. Wear gloves, goggles, 
and a respirator. Rake and blow conducting particles 
from between bars. When possible, air-cure the com- 
mutator up to full speed and voltage. 





FUSE BOX OR 
CIRCUIT BREAKER 





In resurfacing, watch how the last part of the surface 
cleans up. At times four equally spaced areas will show 
up on motor commutators. This may point to abusive 
stalling lasting long enough for the current to heat and 
raise the bars under the brushes. Scratch a mark on 
the ends or risers of the bars in this area. If the trouble 
repeats in the same place after the motor is back in 
service, you can suspect annealed bars caused by such 
local over-heating. Then the motor should be removed for 
rebuilding the commutator. This is a back shop job. 


Other Causes of Flashovers 


Repeated flashovers in service are not always caused by 
rough commutators. Now and then an open circuit in the 
armature winding will cause trouble. This occurs when 
a conductor is broken—probably by vibration. Then the 
current can’t get through the winding. An arc is drawn 
as the segments to which the broken coil is connected 
move away from each brush. This burns the copper away 
on both sides of the mica segment and makes a deep 
trench (Fig. 2). Such damage can easily hide behind 
a brush holder unless you move the commutator so you 
can spot it. At high speed and voltage, this arc may 
carry over between brush holders and cause a flashover. 
Repairing the open circuit is another job for the back 
shop. 

Low insulation resistance between adjacent commutator 
bars may be another cause of flashovers. Don’t confuse 
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Fig. 5—Various means of supplying 
power for running tests on traction 
motors. (a) Above: welding set. 


(b) Left. Another traction motor 
driven by an a.c. motor. 


(c) Left: Two d.c. generators con- 
nected in series and driven by an 
a.c. motor 


this with a good insulation resistance measurement to 
ground (such as you make with a “megger”). Remember, 
the high voltage from one brush to the other is divided 
between all the mica segments. So each takes care of only 
a small part of the total. This is why the spaces between 
bars can be as small as they are. But these spaces must 
be clean. When they are bridged by enough conducting 
particles, such as brakeshoe, copper or carbon dust, the 
current flows across them. The machine can then flash or 
arc across the commutator from brush to brush. Some- 
times only a small section of the commutator will be 
bridged. Perhaps some grease or oil fell on it. This 
caused the dirt to collect between a few bars. Once more 
it is something not easy to find; the rest of the com- 
mutator may be clear, so you must move the armature 
enough to see the whole surface. A spot large enough to 
bridge only one segment has been known to cause re- 
peated flashovers at high speed and voltage until it was 
dug out. Don’t ignore little things where electricity is 
concerned—it takes only a spark to explode a keg of 
powder. 

Brushes are expensive and should be left in for as much 
mileage as possible. However, if you pass brushes so 
short that they wear out before the next inspection, you 
will have a service failure. Short brushes transfer the 
arcing to the brush holder and melt it off. At higher 
speeds, such arcing can easily make the machine flash- 
over. The condemning limit on brush length varies with 
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Fig. 7—A portable loading resistor is a handy means of load-testing 
a locomotive power plant. Load readings can easily be taken from the 
locomotive platform 


the frequency of inspection and operating conditions on 
your road. When you run into sandstorm, and filtering 
of the ventilating air is not adequate, brushes can wear 
down in a hurry. Operating experience is the best guide 
in balancing brush cost against service failures. Keep 
records and watch results. 

Short brushes are not the only cause of such trouble. 
Brushes stuck in the carbonways will do the same 
thing because they can’t move to remain in contact with 







TEST 


the commutator. Muck dropped on a holder may harden 
and gum the brushes. Some brushes have been known to 
swell or sweat and stick themselves in the holders. Even 
the pig tails bent over the brush holder can hang up a 
brush—especially on smaller machines where the spring 
tension may be low. 

A pig tail rubbing against the brush holder or against 
a buzzing spring can be frayed through quickly. Then 
the broken end is free to wave around. This can cause 
trouble by dragging on the commutator or against the 
risers, or by hitting the frame to ground the machine or 
cause a flashover. Pig tails can also come free of the 
brush when the corners of the brush break. When making 
an inspection, it is a good plan to raise the brush spring. 
Then pull the brush back by taking hold of the pig tail 
with the other hand. This lets you check the spring 
tension, the pig tail connection of the brush, the freedom 
of the brush to move, and to see if the brush is broken. 
Chips from broken or shattered brushes may get stuck 
between commutator bars. There they become glowing 
hot from short circuit currents and can cause a flashover. 

After inspection, gently lower the spring and let it 
force the brush onto the commutator. Don’t let the spring 
snap back as the blow may crack the brush. Where space 
is limited, as in a traction motor, a springlifting tool 
(Fig. 3) is a big help. Then both hands don’t have to be 
in the same small space at once. Such a tool is almost 
a must because of the extra heavv traction-motor spring 
pressure. 

Maintaining correct spring pressure is very important. 
This is especially so where rail shock and vibration can 
bounce a brush out of contact with the commutator. 
Experience with lifting many springs daily gives you a 
pretty good feel of the correct pressure. Be alert for weak, 
annealed springs, especially where bad order shunts or 
pig tails, or burnt springs tip are found. If a new spring 
is required, the brush holder is usually removed. The 
spring tension should then be adjusted with a spring 
scale (Fig. 4) to the recommended pressure. When 
replacing a brush holder, take care to protect the com- 
mutator surface with a pad. Locate the holder in its 
correct position. By all means see that the cable con- 


TACHOMETER 


TRACTION 
MOTOR 


Fig. 6—Special motor-generator set for use in testing traction motors 
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nection is clean and tightly bolted. Otherwise, there may 
be enough heating to burn it off when the machine goes 
into service. This applies to main motor cable connec- 
tions as well. Locomotive failures have been traced to 
dirty or loose connections hurriedly or carelessly made. 


Watch for Overheating 


If you overload a steam locomotive, it will stall. A 
diesel-electric doesn’t act that way. Its generator and 
motors don’t know when to quit. As long as the wheels 
hold the rails, it will go on pulling. That’s what makes 
it such a brute. But the motors and generator do get hot. 
If the overload time limit is exceeded, the armatures may 
get hot enough to melt solder. Molten solder usualiy 
throws out like a pinwheel. It splatters on the field coil 
connections, the frame, or whatever is in line. Beads of 
solder may also remain stuck to the risers. But, don’t 
confuse this with flashover burns. Look for the silver 
colored splatter on the frame before making up your 
mind that the machine was hot enough to throw solder. 

A motor or generator may overheat for lack of cooling 
air. You know what happens to your automobile engine 
when you lose a fan belt. Check the blowers, their belts 
or driving motors. Examine the bellows connection 
between air ducts and the motor inlet. Is there damage 
which might account for the loss of air? How about the 
air holes through the armature? They may be clogged 
with muck and dirt so the air can’t get through. Are the 
motor covers missing? Are they latched tightly enough 
to hold the required air pressure? 

Overheating, no matter what the cause, can do several 
things to an armature. The contact surfaces of the leads 
and riser slots can get dull. This will result in high- 
resistance connections. The current must then fight its 
way through these connections. This makes hot spots that 
can damage insulation or even burn off the leads. You 
can see this trouble because it discolors the risers and 
leads. Let this serve as a warning. 

A worse effect of overheating, because there is no 
warning, is slackened winding bands. Heat softens insu- 
lation which squeezes out from under the band and leaves 
it loose. Now the winding is free to vibrate. Insulation 
wears away, or leads may break, and then electrical failure 
follows. 

At times some of the molten solder does not throw 
clear. Instead it gets caught under the insulation. There 
it collects and spreads until it bridges between leads and 
short-circuits them. 

Even though an unsoldered armature may pull trains 
for a long time, it’s wise to get it to a shop as soon as 
possible. Then the leads can be resoldered before they 
get dull, and the slack bands and wedges can be renewed. 


How’s Your Insulation? 


Insulation condition can be judged surprisingly well 
by just looking at it. This is because the exposed leakage 
surface is affected most by conducting dirt layers. These 
surfaces are usually out where you can see them. For 
instance, the brush-holder insulators, the string band at 
the end of the commutator, the insulation between risers 
and the winding band are all easy to see in both motors 
and generators. 

In operation, these surfaces sometimes get covered with 
oily dirt. Now and then a flashover blast burns and 
smokes things up. The tough job is to reach in and 
around these parts to clean them. Perhaps a dirty streak 
is left across one of these hard-to-reach places even 
though everything looks clean. Then someone is sur- 
prised when the machine fails in high-potential test or on 
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the road. For this reason, it is a good idea to measure the 
resistance of the insulation. Several types of megohm- 
meters are used for this. Some can be plugged into an 
ordinary light socket. Others are cranked by hand or 
motor driven. The 500-volt varieties are probably the 
most popular. They are widely used with excellent results, 
Now and then, insulation may fail on a high-potential test 
of 1,000 volts or more even though it has just given a 
good resistance measurement. Perhaps a_ 1,000-volt 
megohmmeter would have shown this defect which did 
not respond to the 500-volt instrument. Above all, do 
not paint insulation unless it shows good resistance and 
also looks clean. 


Make a Running Check 


Running traction motors up to full speed at every 
opportunity really pays off. You can listen to the bear- 
ings, and check commutator roughness and armature 
balance. This can be done easily with the motor on the 
floor. Sometimes the entire motor, wheels, gearing and 
axle assembly is set up and run. This allows the sus- 
pension bearings, axle journal boxes, gears, gear case, and 
axle and wheel runout to be checked. A welding generator 
or something like it is the easiest way to get power 
(Fig. 5a). Such a setup should be securely clamped to 
the floor. 

While this is a fine way of making mechanical checks, 
it leaves much to be desired electrically. Such a scheme 
allows only about 100 volts on the motor in order to 
keep the speed within limits. This is usually about one- 
tenth of the maximum voltage in service. 

A megohmmeter or high-potential test checks insu- 
lation resistance to ground. But it doesn’t do a thing 
about the little leakage spaces between the commutator 
bars. Nor does it check the turn-to-turn insulation of the 
coils. Surge-type testers are available for overhaul shop 
use but they don’t fit the requirements of running mainte- 
nance well. Here the best scheme is an arrangement for 
running the motor at full or over voltage. In order to get 
full voltage on the armature, we must have full current 
through the field. A good way to get this is to connect the 
main motor field to a high-current, low-voltage generator 
(a d.c. welder will do as shown in Fig. 5b). Then the 
motor armature can be run from a high-voltage generator 
at any desired speed and voltage. This allows you to 
combine mechanical checks with a full voltage electrical 
test. It also allows you to air-cure the motor-commutator 
and reduce the probability of flashovers in service. 
With covers on the motor and the air inlet closed, the 
motor will get hot from its own core losses. In fact, you 
should be careful not to overheat it by prolonged running 
with all air inlets blocked. 

By adjusting the motor field current you can make 
the armature run at any speed and voltage you want. A 
portable, self-contained test set with controls is available 
for this use (Fig. 6). Or, a test set can be put together with 
equipment usually available on a railroad. The chief 
problem may be the high-voltage generator. Another 
traction motor (Fig. 5b) may be used for this by 
coupling it to an induction motor. Or a couple of 500- 
or 600-volt machines may be connected in series to get 
1,000 or 1,200 volts (Fig. 5c). Locomotive builders 
service engineers can help you with such arrangements. 
The effort of obtaining such a test set is very much 
worthwhile. 

This checking of turn-to-turn insulation in the arma- 
ture is much easier on a traction generator. By blocking 
out the power contactors, a generator can be brought up 
to full speed and voltage with its engine. This 1s 8 
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quick way to find out if flashover trouble is caused by 
the generator or by some external fault. Connecting leads 
from a loading resistor or water box to the generator will 
allow you to load-test the power plant. Thus, you can put 
the power plant and cooling system through its paces 
while you watch and adjust it for best performance. 
Compact, portable loading resistor sets (Fig. 7) are 
available for this. Or there are several varieties of water 
boxes any of which can be built near the testing station. 


Field Tips 


Field coils and poles usually are not troublesome. 
Check them for damage by fire. Flashovers sometimes 
ignite the oily muck plastered between the coils. Blowers 
feed a forced draft to this fire, and it can do quite a bit 
of damage before it burns out. Loose field coils on poles 
are hard to find until vibration wears the insulation 
through and causes a ground failure. At times, telltale 
rust between the pole lips and the spring flange collars 
may serve as a clue. If you suspect shorted turns in the 
field coils, make a comparative test. Pass enough current 
through the field circuit to get a suitable voltage reading 
on each coil. A voltage difference between one coil and 
the others may point out the bad one. Series motor field 
coils have too low a voltage on d.c. to give good test 





results. The accuracy can be greatly improved by 
making the test with a.c. of 60 cycles or more. Of course, 
a.c. meters must be used. Also, the brushes should be 
raised off the commutator so that the armature coils do 
not act as shorted transformer turns. 

When defective field coils are changed out, it is sur- 
prising how many times the polarity of the poles is mixed. 
By all means, check magnetic polarity with a compass or a 
pair of nails to be sure it alternates from pole to pole. 


No Deep Stuff 


You can see that the inspection and test of electrical 
parts on running maintenance is nothing to shy at. It 
is just as free of “hocus-pocus” as what you do on the 
mechanical parts. When you understand the job each 
part does and know what to look for, defects will stand 
out like sore thumbs and you will spot them immediately. 
And what can’t be seen, can usually be checked by a few 
simple tests. 

Fortunately, most troubles give warning before causing 
failure. This allows time for preventive action. Efficient 
and intelligent maintainers understand this, and take 
advantage of it. Thus, they find that electric equipment is 
actually reliable machinery—easy to understand and 
maintain. 





Plastic Electrical Tapes 


In Railroad Service 
(Continued from page 86) 


Carbonization takes place, and a permanent path of elec- 
trical conductivity or “tracking” results. Both No. 33 and 
No. 22 tape are basically resistant to tracking. Neither 
will support combustion. . 

In the electrically operated equipment, such as rotating 
lights and headlights, limited space makes the thin-caliper 
tape specially valuable, as several wraps can be applied 
without creating a bulky joint. 

One of the most critical jobs for plastic tape is on the 
traction motor leads. At the point where the traction motor 
lead is connected to the feeder cable, a sleeve is slipped 
over the leads before the mechanical connection is made. 

e sleeve covers the joint and is held in place by a 
grooved rack. However, obtaining a moisture-proof seal 
at this point is a problem. Therefore, plastic tape is used 
to seal the sleeve to the cable. Usually two layers of 
lapped tape are used at each end of the tube. 

conomy, too, is an important factor. M. C. Sharp, 
assistant to the general superintendent of motive-power 
of the Rock Island, states that sealing traction motor 
tubes was formerly a three-step operation, using insulat- 
ing materials. Using No. 33 tape, material cost has been 
cut 30 per cent, and labor cost by 50 to 60 per cent. 

e Santa Fe previously used an assortment of four 
rolls of three different insulating materials for the job, 
While now a single roll of No. 33 provides the same pro- 
lection, and in considerably less time. 

A number of points in the diesel centralized train con- 

trol system are protected with tape. The motor generator 
in C.T.C. operation requires that the lead joint be 
taped with several layers of No. 33, and any splicing 
done within the wiring is also taped. 
Moisture is often present in these sealed systems, due 
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to condensation and “breathing”. In this instance, a 
compact, moisture-resistance splice is essential. No. 33 
keeps the moisture out and the current flowing in the 
intended path. 

Cab signal receiving coils presents a problem that has 
been solved by the Illinois Central. C. A. Pearman, elec- 
trical engineer of equipment, wanted an outer wrap for 
the coil that was easy to apply, would provide adequate 
insulation and provide a moisture barrier. Room was 
an important item because the tolerances of the assembly 
were limited. The 7-mil No. 33, applied in a half-lapped 
layer around the coil, was the solution. 

Many of the same problems encountered in diesel wir- 
ing also are present in car wiring applications. The in- 
sulating wrap where the main car generator leads are 
joined to the distribution lines must be protected against 
oil, and the starting battery cables,—as in the diesel loco- 
motive,—have harmful acids to contend with. A half- 
lapped layer of No. 33 solves both problems. 

In the regulator locker panel, individual control wires 
are taped into neat, trouble-free harnesses protected by 
a sheath of plastic tape. Pigtail splices used in wiring 
individual seat lights are given two or three wraps of 
No. 33, plus an extra length of tape over the pigtail to 
provide an extra measure of protection. 

In the passenger car, as in the diesel, thin insulating 
material is important where splices must be made in 
small junction boxes. Railroad electricans frequently com- 
ment that by the time a half-inch coduit has been 
filled with wires, the junction box is too small to make 
the necessary splices. Using the 7-mil No. 33, however, 
they can lay the splices back into the box so there is 
no contact with the sides, consequently no abrasion. 

In the cases described, either No. 33 or No. 22 tape 
is used as a sole insulation. Painting the insulation with 
varnish is eliminated, since the plastic tape forms a con- 
tinuous, pinhole-free film. And since aging of an insula- 
tion is usually a chemical process, the chemically stable 
vinyl plastic backing of the tape should, and does, give 
long service. 
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EDITORIALS 





Extending the Range 
Of Scientific Oil Testing 


When highly scientific laboratory methods of testing lube 
oil and relating the results of the test to repair work re- 
quired were first begun on a limited scale, there were a 
substantial number of railroad men who were skeptical 
of the need or value of such work. Today the desirability 
of such work is pretty well accepted. That this type of 
test work is not done on more railroads is largely for 
reasons other than lack of faith in what a good lube-oil 
testing program can do. 

A principal and entirely logical objection on the part 
of smaller roads to the installation of a spectrograph or 
other advanced laboratory equipment for testing oil is 
that neither the volume of work that the instrument would 
handle nor the expected potential savings it would make 
are sufficient to justify the investment. 

Larger railroads, speaking primarily from the stand- 
point of mileage, sometimes feel that no matter where they 
might locate a laboratory it would be too far from one or 
more of the road’s scattered terminal points; consequent- 
ly, the sample would take so long to reach the laboratory 
that little benefit would result from the test. The sample 
of oil that would show a defective bearing might, for ex- 
ample, take so long to reach the test point that the crank- 
shaft would be destroyed while the oil was in transit. 

Both of these objections could be eliminated by a sim- 
ple system of joint laboratories at strategic points 
throughout the country, such as Chicago, Pittsburgh, 
Washington, Atlanta, St. Louis, Twin Cities and Omaha, 
to mention some of the largest. The operation could be 
handled in any number of ways. All the roads using an 
individual laboratory could jointly share the cost, or 
every road that contemplated using the services of such 
an arrangement could join in forming a small company 
to run the system on an equitable basis for all. 

An arrangement of this nature will eliminate the need 
for small roads making expenditures for equipment that 
would be in service but a few hours a month. It would 
eliminate the problem of manning such equipment, and 
instead would give to the small roads the services of 
qualified experts who would be working continually, and 
therefore gaining wide experience, on the problem of lube 
oil testing and how it can save money on diesel mainte- 
nance. 

Comparable benefits would accrue to large roads serv- 
ing vast territories. The time lag between taking a sample 
and its analysis would be greatly reduced. The joint labo- 
ratory could serve to bring together and interchange new 
thoughts advanced by men from several roads. The best 
brains in the field could be hired at small cost to any one 
road. Extensive equipment could be furnished at low pro 
rata cost, and such equipment would be useful for further 
developing the science of lube oil testing, and for other 
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fields as well. It could lead to the discovery of how to use 
economically a diesel fuel of much lower specifications 
and price than that thought necessary today, which alone 
would save the railroads far more than the cost of the 
entire group of laboratories. 


Progressive Light Repairs 


Some exceptionally pertinent discussion of the advantages 
of progressive repairs, as compared with spot-system light 
repairs for freight cars, developed at the April 7 meeting 
of the Northwest Carmen’s Association, St. Paul, Minn., 
the principal points emphasized being: (1) the necessity 
for advance planning of the work and provision of neces- 
sary tools; (2) pre-selection and line-up of cars in ac- 
cordance with repairs needed; (3) adequate supervision 
to catch delays before they become serious and reassign 
necessary materials or added labor so the entire track 
movement will not be held up by a single car. 

One car foreman started the discussion and argument 
with the bald statement that he prefers to have cars placed 
on the repair track at night and stay there until the whole 
track is repaired. The reason behind this expression by a 
competent and experienced car supervisor is evidently 
that freight cars come to the repair track in every con- 
ceivable condition, from a few minor defects to broken 
sills and other serious and extensive damage. Added com- 
plications are that the full extent of the repair job is not 
always evident on first inspection; some cars are loaded 
and must be given preference over all others regardless 
of condition. 

These difficulties can be met to a certain extent by 
classifying cars before they are placed on the repair track 
and one suggestion advanced was that cars be segregated 
on one track assigned to loads, one to cars needing quite 
heavy repairs and one or more tracks, as required, to the 
average run of light-repair work. An advocate of what 
has come to be generally accepted as the most economical 
method of giving cars either light or heavy repairs said: 
“We must not overlook the fact that the biggest gain in 
repairing light repair cars on progressive tracks is that 
it almost eliminates the heavy lifting and moving of jacks, 
horses and heavy equipment and machinery from one 
place to another, and that kind of work, as performed 
under the spot system, is entirely non-productive. With 
the progressive system, we move cars to where the tools 
and equipment are and not tools and equipment to the 
cars. I will agree that it is a little easier for the supervisor 
with the old spot system, but other than that | dont 
agree.” 

Special emphasis was placed on the need for adequate 
tools, most of which are well known on repair tracks. One 
supervisor, for example, referred to a car puller which he 
said is really something to see and pulls eleven loads. 
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Another mentioned fork-lift trucks for moving couplers, 
wheels, scrap, snow and many other things and said, “We 
have this type of truck in about 15 places and I believe 
we could use another one.” 

One thought expressed by this group of car men and 
in fact all others working in northern climates is the 
necessity of doing car repair work of all kinds insofar as 
possible with some protection from the elements. One 
supervisor said, “I have been on the repair track and 
worked when it was 30 degrees below zero and you cer- 
tainly can’t accomplish much when you have to spend 
half your time trying to keep warm.” 

As unused steam locomotive shop buildings become 
available, or new shops can be constructed, a number of 
progressive roads are equipping them with cranes and 
other facilities to speed up light car-repair work, reduce 
costs and meet the competition of other industries which 
lure away qualified railroad car men and inspectors dis- 
satisfied with their working conditions. 


Do Railroad Shops 


Really Compete? 


A railroad shop man, after visiting a number of railroad- 
operated diesel electrical repair shops, was disappointed 
with what he found. He said that no one seemed to be 
cost conscious and that, in his opinion, the majority of 
the shops should not even exist. Manufacturers’ repair 
shops please note. 

His criticism is, in many cases, justifiable, but there 
are also many good reasons for things being as they are. 
Every railroad that operates locomotives must have some 
kind of a shop. When you have a shop, you have overhead, 
and when you have overhead, you must do some work 
to justify it. In the process of developing the work, you 
may have to increase the overhead, and then the question 
immediately arises, “How far shall I go?” 

According to a fairly well accepted theory, the railroad 
shop should be able to take care of minimum maintenance 
work, the balance of the work being sent to outside repair 
shops. In this way, the railroad can maintain a good work 
load factor and, at the same time, be able to cope with 
emergencies and also have a means of checking the cost 
and quality of work done outside. The outside service 
shop is supposed to be able to maintain a good load fac- 
tor by serving a number of railroads and perhaps other 
organizations, needing similar service. 

The basic difficulty is that the diesel has come into rail- 
toad service so fast. No one has known just what to do, 
and it has been logical to try to develop methods based 
on steam locomotive shop experience. 

Few experienced electrical men were available. A few 
have been acquired and many more are being developed. 
Some of these are young men taken from other industries 
and even from the farm, who must learn from the ground 
up. Many came from other branches of railroad service, 
and the work is frequently more difficult for them because 

have much to unlearn. 

In the process of developing shops and methods, many 
new things are being tried. These practices vary widely 
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since shop electrical foremen have insufficient opportunity 
to learn what the other fellow is doing. Also, there is 
always the pride one feels in developing something new 
and better, especially if it is one’s own idea. 

This procedure generally is necessary. No good shop 
is ever finished, but the time is here when more attention 
need be paid to costs and efficiency. Procedures need 
organization and should be subjected to critical cost ac- 
counting if the railroads are to justify the existence of 
anything more than service shops. 


NEW BOOKS 


HEATING, VENTILATING AND AIR CONDITIONING GUIDE. 
1952 Edition. Published by the American Society of 
Heating and Ventilating Engineers, 62 Worth street, 
New York 13. 1,496 pages; Price, $7.50. 

This is the annual revision of the Guide of the American 
Society of Heating and Ventilating Engineers and, like 
its predecessors, comprises one of the most complete 
volumes of its kind published. The technical data section 
of the current edition comprises 1,064 pages of technical 
and design information on 50 different subjects. Par- 
ticular attention is called to the fact that 17 of the 50 
chapters in the Guide have been the subject of extensive 
revision and improvement. While this Guide is primarily 
of value to those in the building and industrial heating, 
ventilating and air conditioning field, its basic informa- 
tion is of real value to those who have to deal with the 
heating and ventilation of shop buildings as well as those 
concerned with similar problems of air conditioning in 
railroad passenger cars. 


WaTER TREATMENT. By Eskel Nordell. Published by the 
Reinhold Publishing Corporation, 330 West Forty- 
second street, New York. 525 pages, 6 in. by 914 in. 
Price $10.00. 

Water treatment to some mechanical department men 
who are in contact with locomotive operation is to take 
a cake of this or five or ten pounds of that and throw it 
into the tank cistern of a steam locomotive or the water 
supply tanks of a diesel. Most of them appreciate, how- 
ever, that behind the practical operation is a world of 
exact chemical science. Mr. Nordell’s book is one of those 
complete analyses of the whole question of water, its 
supply and its treatment that is done in such a thorough 
manner that it should open up new fields of interest to 
the user of treated water and serve as a practical hand- 
book and guide to those who are concerned with the 
fundamentals of water treatment. This book deals with 
the impurities in water and the methods of treating them 
for a great variety of uses. The material is simply and 
clearly presented to show the basic principles involved 
and the solution to specific problems. Extensive tables 
and conversion factors, equivalents and other valuable 
tabular data make this one of the most complete books 
on the subject ever published. Two chapters alone out of 
18—those on boiler feedwaters and cooling waters—are 
of particular interest to the operators of both steam and 
diesel-electric locomotives. The entire book should be of 
exceptional interest to those mechanical department men 
who wish to pursue the subject further. 
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NEW DEVICES 





High-Speed 
Disk Grinder 


A high-speed disk grinder designed for 
one-hand operation, has been introduced 
by the Balmar Corp., Baltimore, Md., a 
subsidiary of Franklin Railway Supply 
Company, New York 17, for use by rail- 
roads and railway equipment manufactur- 
ers. Called the Diskette, the tool is de- 
signed to withstand continuous duty, and 
polishes, grinds, sharpens and shapes all 
types of metals. 

Its speed of approximately 8,000 r.p.m. 
enables this 9-in. long industrial tool to 
be used for a variety of finishing and pol- 
ishing operations. Because of its light 
weight of only 4% Ib., it can be operated 
in close quarters. 

Applications in the railway field also in- 
clude removal of hard carbon from diesel 
engine pistons and cylinder heads, cleaning 
outside of cylinder liners, cleaning arma- 
ture slots in generators and traction mo- 
tors, removal of paint and rust, grinding 
down sharp edges of sawed metal parts 
and sharpening frequently used tools. Spe- 
cial attachments enable it to be used for 
hole drilling, hole polishing, rotary filing 
and cutting, solder cutting and even as a 
small bench grinder. 

With its universal motor of 110 volts 
a.c. or d.c., housed in an aluminum alloy 
casting, the device is furnished with three 
composition disks, 4-in. in diameter and 
%go-in. thick of No. 36, 80 and 120 grit as 


well as a screw driver and a %4g¢-in. wrench. 


+ 


Hot Chemical 
Jet Cleaner 


A cleaning unit known as the Chemo Jet. 
and able to throw a solid stream of hot 
chemical and provide a separate high im- 
pact jet of water, has been announced by 
the Sellers Injector Corp., Philadelphia 30, 
Pa. 

This cleaner handles all requirements 
of the two-step cleaning procedure needed 
to remove smokehouse deposits, paint, etc. 
For the chemical step, it provides a 150 
gal. per hr. jet of undiluted detergent or 


solvent depositing a film of liquid on 
surfaces over 20 ft. away. 

Another hose and nozzle assembly en- 
ables this unit to shoot a high impact 
jet of water effective at distances up to 
35 ft. All heating and propelling is done 
within the unit by ordinary plant steam, 
withaut heaters, pumps or any moving 
parts. 

These cleaners are available for wall- 
mounting, or as portable units with 50 
gal, detergent tank. 


+ 


Steam Meter 


A redesigned model SMKS Shuntflo meter 
for the measurement of steam, air or gas 
has been announced by Builders-Provi- 
dence, Inc., Providence, R.I. 

This meter, according to the manufac- 
turer, has a streamlined damping chamber 
to facilitate cooling. Its Meehanite body 
allows greater strength and durability. It 
is said to have a simplified rotor mechanism 
ior more efficient operation and easier re- 


placement of parts. It has a strengthened 
roto shaft to withstand slugs of undue con- 
densate in the line or sudden fluctuations 
in line pressure. 

The device can be utilized by district 
heating companies and in industry for 
departmental heating and process work. 





Large Diameter 
Wire Cutter 


A latch-type design wire rope cutter has 
been developed by the Manco Mfg. Co., 
Bradley, Ill., to supplement their Guillotine 
line of metal cutting equipment. 

This series 15 Guillotine is simple to 
operate. A click of the latch opens the 
anvil; material to be cut is laid in position, 
the main body of tool is raised back to 
vertical position which automatically locks 
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the tool in the cutting position, Cutting 
time as little as 7 sec. can be obtained, 
depending on pump assembly used. 


The cutter exerts up to 50 tons thrust 
and can cut wire rope up to 1% in. 
diameter. Its heavy duty shear-type blades 
are easily removable for resharpening when 
needed. The basic cutting unit is available 
with a variety of electric and air-hydraulic 
pump assemblies, including foot lever and 
remote control operations. Weight, 75 |b. 


(New Devices continued on page 106) 
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(Nid and charge only for 
rebuilding the latter 


T: PUT it plainly, this Unit Exchange Service of Electro-Motive 
is something no user of General Motors locomotives can afford 
to be without. 


We suggest you check this statement with the many cost-conscious 
railroads who are now using the plan, and you’!l know what we mean. 


Briefly, here’s how Unit Exchange works: 


Immediately on receipt of your order, we ship you a fully rebuilt, fully 
guaranteed traction motor, engine, generator, blower or other exchange 
assembly. In most cases it can be delivered in your shop within 24 hours! 


You return your old assembly for rebuilding, and when the rebuilding 
- is completed, this unit goes back in our pool ready for shipment. You are 
: : charged only for the work and materials needed to bring your old assem- 
: ‘i bly up to the same top-standard condition as the unit you received. 


With Unit Exchange, you lose no time waiting for General Motors 
. locomotive assemblies to be rebuilt. Thus, your investment in spares 
. can be greatly reduced. 


This factory rebuilding of major components—this Unit Exchange 
Policy—is another of the many plus services railroads have learned to 
expect from Electro-Motive. It’s an essential part of a Lifelong Service 
Program that helps keep General Motors locomotives on the go for life. 





ELECTRO-MOTIVE DIVISION 
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Home of the Diesel Locomotive 
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In Canada: GENERAL MOTORS DIESEL, LTD., London, Ontario 





NEW DEVICES 


(Continued from page 102) 


Heavy Duty 
Tachometer Heads 


Heavy duty tachometer heads, for measur- 
ing a wide range of speeds, are now avail- 
able. These new series 56M units, when 
used with Metron Tachometer indicators, 
recorders, or controls can be used for 
measuring speeds of cement mills and kilns, 
ball mills, metal working machines, rubber 
extruders and similar installations. Speeds 
between 200 and 10,000 r.p.m. for full 
scale indication are measured by these 
heads, and they can be overspeeded 2 to 
10 times with no damage resulting. They 
are manufactured by~- Metron Instrument 
Co., Denver 9, Colo. 

The stainless steel head shaft is % in. 
in diameter and supported in sealed ball 
bearings. The head casting is anodized 
aluminum having a % in. all. Electrical 
connections between the head and speed 
indicator can be up to 1000 feet or more 
anti provisions are made for employing 
conduit or armored cable. Connections to 
the head can be made from any of four 
approaches and the head can be mounted 
in any position. 

Stable performance, according to the 
manufacturer, is assured over a wide range 
of temperature, humidity, vibration or mag- 
netic fields. Permanent lubrication for an 
extreme temperature range is employed 
throughout. 


4 


Extension Rule 


A new addition to the line of Lufkin “Red 
End” rules has been introduced by the 
Lufkin Rule Co., Saginaw, Mich. It is 
designated the model X-46F. 

Numbering begins at the extension end of 
the rule, both sides, for flat reading or for 
regular measurements. The brass extension 
slide allows inside measurements up to 78 


in. A stop prevents the brass slide from * 


coming out. 

It is constructed of sections of hardwood. 
The boxwood finish is protected by a 
clear plastic coat. Its large bold figures 
are easy-to-read against the light back- 
ground. The brass end caps are flush inlaid 
and riveted. Both edges of both sides of 
the rule are graduated. The rule is marked 
consecutive inches to 16ths. Folded length 
is 8 in. 


Dye Penetrant 
Inspection Process 


Development of a dye penetrant inspection 
process, formulated to serve production- 
line inspection has been announced by 
Turco Products, Inc., Los Angeles 1, Calif. 

The non-flammable product is called 
Turco Chek-Spek. Use of this non-toxic 
solution permits accurate evaluation of 
parts. 

When used in conjunction with a vapor 
degreaser, the solution requires only two 
materials—Chek-Spek  penetrant (flash 
point 140 deg. F.) and Chek-Spek de- 
veloper (flash point 180 deg. F.), Follow- 
ing pre-cleaning by the vapor degreaser, 
the red penetrant is applied to those parts 
being inspected, After being allowed to 
dwell sufficiently long for it to enter the 
smallest defect, the surface dye is removed 
by suspending the parts for a few seconds 
in a vapor degreaser. 

Following dye removal, the white de- 
veloper is sprayed onto the parts being in- 
spected, Strong developer capillary attrac- 


tion pulls out the dye which has remained 
trapped in existing flaws. As the white 
developer dries, the red dye bleeds into 
it, locating and defining the extent of 
existing flaws. 

The solution is applicable to both ferrous 
and non-ferrous metals. It can be sprayed 
or applied by dip or brush. 





Metallograph Studies 
Metal Behavior 


Offering both phase contrast and polarized 
light, this new metallograph can be used 
by laboratories for the study of anisotropic 
metals, identification of non-metallic inclu- 
sions where polarized light is required, 
examining unetched specimens or deter- 
mining differences in level of areas within 
a specimen. 

This desk-type metallograph, model 
2400P, has been announced by the Ameri- 
can Optical Co., Instrument Division, Buf- 
falo 15, N.Y. 

A quadruple revolving nosepiece permits 
rapid change of objectives. It has an auto- 
matic, motor-driven arc lamp which can 
be adjusted easily and accurately. A sepa- 
rate, built-in illuminator is used for visual 
examination and four photographic eye- 
pieces operate in a quick-change slide. 

A coated reflector is used in the vertical 
illuminator, yielding plane polarized light 
free of disturbing elliptical polarization. A 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


slot receives compensators and phase an- 
nular diaphragms. Full and quarter wave 
compensators are standard, making pos- 
sible striking color differences to accentu- 
ate slight differences in contrast. 

The device is built into a convenient 
desk with ample space for storage and 
taking notes. It is supplied with an adjust- 
able chair, finished in chrome and plastic- 
covered upholstery. 


o 


Antiseptic Creams 


A line of antiseptic protective creams has 
been introduced to industry by the West 
Disinfecting Co., Long Island City 1, New 
York. Containing Hexachlorophene, these 
creams provide a zone of inhibitation 
against Staphylococcus aureus and are so 
formulated as to be almost neutral in pH, 
thus assuring against irritations from free 
acids or alkalis. 

The creams, packed in 12 oz. tubes for 
sanitary handling are: #211, an oil re- 
sistant, water soluble bland vanishing 
cream for protection against dust-borne 
irritants, viscous oils, dirts, greases and 
grimes; #311, a water-resistant soft cold 
cream for protection against dilute acids 
and alkalis; and #411, a solvent-resistant 
water soluble bland vanishing cream for 
protection against organic solvents, ace- 
tates and cooling and cutting oils of low 
water content. 

In conjunction with the antiseptic, West 
has designed the Liquicreme Dispenser. 
Manufactured of polystyrene, the dispenser 
is designed to dispense a pre-determined 
amount of protective cream with each stroke 
of the lever. This unit contains an inner 
collapsable polyethylene bag which affords 
protection for the cream. 

(New Devices continued on page 122) 
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[e829 Diesel Fuel 


“Tailor-made’”’ for 





: railroad diesels 


atau) Diesel 


ESSC DIESEL FUEL has been specifically devel- 
oped to meet the requirements of railroad: diesels. 
Proved on the run in one of the most exacting tests 
ever conducted through over 300,000 miles of actual 
operations in a diesel engine. Specify ESSO for an 
economical, dependable diesel fuel. 


ESSC DIESEL LUBRICATING OIL, a high-quality 
lube for real protection—Diol RD is another famous 
Esso “tailor-made” railroad diesel product. Developed 
through years of field testing and research by both 
engine designers and Esso scientists to meet the needs 
of diesels—Esso Diol RD helps assure top performance 
with dependable lubrication protection! 


BAC} “=D BY CONSTANT RESEARCH-—continu- 
ing tests in the lab and on the road make sure that 
Esso Railroad Products keep pace with progress and 
latest developments in railroad diesels. 


BACK :D BY CONSTANT FOLLOW-UP —on- 
job check-ups by Esso Sales Engineers assure the 
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Lubricating Uil 


dependable performance of Esso Railroad fuels and 
lubricants! Be sure to call on ESSO for any railroad 
fuel or lubricating problem. 


RAILROAD PRODUCTS 
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NEWS 





Corrosion Laboratory Expanded 


AT a recent conference of editorial repre- 
sentatives of the technical and business 
press the new facilities recently added to 
its marine corrosion testing station at Har- 
bor Island near Wrightsville Beach, N. C., 
were shown by the International Nickel 
Company. The station provides facilities 
for the exposure of specimens to attack by 
sea water under natural conditions, includ- 
ing the erosive effects due to velocity of 
water through condenser tubes, piping sys- 
tems, and on pump impellers, propellers, 
and other parts moving at fast rates 
through sea water. It also includes studies 
of the characteristics of materials affecting 
fouling by marine organisms. 

An additional building provides space for 
a full-size salt-water evaporator and dis- 
tillation unit, and its accompanying boiler 
capacity, required to study the effects of 
water treatment and design on the scaling 
of such units. It also has a meeting hall 
with a seating capacity for 72, a machine 
shop, and office. At Kure Beach, about 15 
miles from Harbor Island, a new sea-spray 
test lot has been set up about 80 ft. from 
the shore, providing about three times the 
capacity of the former sea-spray test fa- 
cilities. 

The laboratory at Harbor Island and the 
marine atmosphere panels at Kure Beach, 
maintained by the International Nickel 
Company but utilized by many other pro- 


The International Nickel Company's marine-corrosion test station at Harbor Island, N. C., 


commonly known as the Sea Horse Institute 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE MAY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


No. of Horse- 
Road units power 
Gulf, Mobile & Ohio 1,600 
Louisville & Nashville 1,600 


Service Builder 
Road switch.......... . E. 
ee . E. 
2 arene y 4 
Roa . E. 
Yard switch.......... . E. 
General purpose... . . .Electro-Motive 
Yard switch Electro-Motive 
Norfolk Southern Freight Baldwin-Lima-Hamilton 
Utah Railway E Road switch..........! Alco-G. E. 


FREIGHT-CAR ORDERS 
Road No. of cars 


Delaware, Lackawanna & Western 
Fruit Growers Express Company 
Norfolk & Western 

Seaboai 


Type of car Builder 


70-ton covered hoppers. .......American Car & Fdry. 
50-ton refrigerator Pacific Car & Fdry. 
50-ton box Pullman-Standard 
50-ton gondola................Company shops 


PASSENGER-CAR ORDERS 


Road No. of cars 


Chicago, Burlington & Quincy 
Ontario Northland 


Type of car Builder 
Gallery type suburban coaches. . Budd Co. 
National Steel Car 


1 Delivery scheduled for August. 

2 Scheduled for delivery during last quarter of this year. 

3 Delivery scheduled to begin late this summer. The locomotives will cost approximately $800,000. 

4 Scheduled for delivery during August and September. To cost approximately $215,000 each. 

5 For delivery beginning the third quarter of this year. 

6 For delivery during the last — of this year. 

7 These low-side gondolas are being built on an assembly-line basis from prefabricated parts and are 
entirely new except for the trucks which have been taken from retired gondola cars. Estimated cost, $1,319,000. 

8 Estimated cost, $240,000. Delivery expected early next year. 


NOTES: 

Chicago, Burlington ¢* Quincy.—The board of directors of the Burlington has authorized purchase of six 
2,250-hp. diesel-electric passenger locomotive units for suburban service. When these units are delivered, 
the Burlington’s Chicago suburban service will be fully dieselized. The board also authorized purchase of 
21 road-switching locomotives. These dual-purpose units will cost over $4,000,000 and will be used on both 
main and branch lines and in yard service. 

Nashville, Chattanooga ¢* St. Louis.—The board of directors of the N.C.&S.L. has approved the purchase 


of three G. P.-7 locomotives from the Electro-Motive Division of General Motors at an estima cost of 
$150,000 each. 





ducers and users of material, aside from 
their direct application to sea water and 
sea atmosphere exposures, have been in- 
strumental in advancing the knowledge of 
corrosion mechanisms generally and have 
been productive of information applicable 
to the alleviation of industrial corrosion 
problems generally. 


David E. Smucker Heads 
D.T.A. Railroad Division 


Davw E. Smucker, assistant chief engi- 
neer of the Pennsylvania, has been ap 
pointed director of the Defense Transport 
Administration’s Railroad Transport Divi- 
sion. He succeeds Elmer J. Stubbs, who 
resigned April 15 to return to his former 
position as assistant vice-president of the 
Erie. 


N. of M. Creates Special 
Equipment Department 

To supervise repair and reconstruction 
of equipment, with a view to obtaining 


maximum use of it, the National of Mexico 
has announced creation of a special tech 


JUNE, 1952 



































re 


ix 
th 


of 


m 
nd 


in- 


ve 
ale 


igi- 
ap- 
ort 
ivi- 
vho 
ner 


the 


tion 
ning 
xico 
ech- 


Where Car Wheels are machined for 
distribution to car builders and rail- 
road repair points, the Car Wheel 
Man-Au-Trol Vertical Turret Lathe 
is a highly efficient manufacturing 
unit. 


On Diesel Locomotive Wheels, at 
three times the former output, the 
Man-Au-Trol two-head machine is 
doing a remarkable job. Further- 
more, the same machine by the flick 
of one lever is ready for manual 
operation on another type of wheel 
without having disturbed the auto- 
matic cycle setup. Such flexibility in 
a machine opens up a wide variety 
of applications. 





Man-Au-Trol Vertical 
Turret Lathe has proved 
itself as a practical manu- 
facturing unit for Car 
Wheels and Diesel Loco- 
motive Wheels. Several 
installations of the 54- 
inch Car-Wheel machine 
are proving most satis- 
factory from the Eco- 
nomical and Production 
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nical department of motive power and ma- 
chinery. 

Functions of the new department, it is 
reported, will be: (1) study and appraise 
probable future demand for railroad trans- 


SUMMARY OF MONTHLY HOT BOX REPORTS 


Foreign and 
system freight 
car mileage 


Miles per hot 
box car set off 
between divi- 


Cars set off between division terminals 
account hot boxes 


I, 





portation in Mexico; (2) study and ap- 
praise depreciation of locomotives and 
other rolling stock; (3) establish a pro- 
gram for acquisition and repair of equip- 
ment; and (4) determine the quantity of 
material needed annually for an adequate 
repair program. In carrying out these func- 
tions, the department also will be charged 
with working out plans for use of more ef- 
ficient methods both in repair of existing 
equipment and acquisition of new equip- 
ment. 


Three Railroad Sessions at 
A.S.M.E. Spring Meeting 


TureEE Railroad sessions are scheduled 
during the semiannual meeting of the 
American Society of Mechanical Engineers 
to be held at the Hotel Sheraton-Gibson, 
Cincinnati, June 15 to 19, inclusive. The 
program for these sessions is as follows: 


TuEsDAY, JUNE 17 
2:30 P.M. 
Raitroap [| 


A Method of Establishing and Compar- 
ing Tonnage Ratings of Diesel Locomotives, 
by E. H. Weston, assistant chief mechanical 
engineer, Chicago & North Western. 


WEDNESDAY, JuNE 18 
9:30 A.M. 
Rartroap II 


Effect of Impact on Freight Operation 
Loss and Damage, by W. A. Murphy, 
freight claim agent, New York, Chicago & 
St. Louis. 

Development in Metallic Friction Draft 
Gears, by N. T. Olsen, vice-president, Peer- 
less Equipment Company. 

Developments in Rubber Draft Gears, by 
A. M. Bixby, vice-president, Waugh Equip- 
ment Co. 

2:30 P.M. 
Rariroap III 


Developments in Cushioned Underframes, 
by W. K. Durbon, vice-president, Hulson 
Co. 

Dynamic Testing of Freight Cars, by 
J. M. Roehm, Pullman-Standard Car Manu- 
facturing Co. 


Miscellaneous 
Publications 


RECOMMENDED PRACTICES FOR THE WELD- 
inc OF Steet Castincs. Published by 
Steel Founders’ Society of America, Cleve- 
land, Ohio. 40 pages. Price 35 cents. 
Obtainable also through the Tempil Cor- 
poration, 11 West 25th street, New York, 
without charge to engineers and technicians 
requesting it on business letterhead. A 
reference manual for those responsible for 
the production or, or the repair welding of 
steel castings. Makes available details of 


Month 


July, 1950 
August, 1950.......... 
September, 1950........ 


(total) 
2,745,932,894 
. 2,937,455,020 


Foreign 


October, 1950... .. 
November, 1950 


Decem 


ber, 1950 


January, 1951............ 
February, 1951... 


—- 


1951 


ay, MB cncsoss 
June, 1951....... 
July, 1951 
August, 1951 ; 
September, 1951.... 
October, 1951...... 
November, 1951....... 
December, 1951 
January, 1952..... 


Total sion terminals 


23,957 114,619 
22,912 128,206 
19,422 153.141 
238,439 
364,672 
341,140 
251,269 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Freight Service (Data From I.C.C. M-2lv ann M-240) 


Item No. 


Road locomotive miles oon) we 211): 
Total, steam. ax . : 
Total, Diesel-electric.................. 
ate ine nds 5s 4G 610604 
Total, locomotive-miles 

Car-miles (000,000) (M-211): 
Loaded, total 
Empty, total 

Gross ton-miles-cars, contents and cabooses (000,000) (M-211): 
Total in coal-burning steam locomotive trains 
Total in oil-burning steam locomotive trains 


Total in Diesel-electric locomotive trains............... Rorniw arctan 


Total in electric locomotive trains 
Total in all trains. . . 
Averages per train-mile ‘(excluding light trains) ) (M-211) 
motive-miles (principal and helper). 
Loaded freight car-miles............ 
Empty freight car-miles 
Total freight car-miles (excluding caboose) 
Gross ton- miles (excluding locomotive and tender) 


Net ton-miles per — car-mile (M-211) 
Car-mile ratios (M-211 

Per cent loaded of ae ae car-miles 
Averages per train hour (M-21 

Train miles 

Gross ton-miles (excluding locomotive and tender) 
Car-miles per freight car day (M-240): 

<n le 


Pi ah net ton-miles per freight car-day (000) (M-240) 
Per cent of home cars of total freight cars on the line (M-240) 


Passencer Service (Data From I.C.C. M-213) 
Road motive-power miles (000): 
Stea 


heen *r-train car-miles (000): 


in all locomotive-propelled trains. ...................0005- 


Total i in coal-burning steam locomotive trains 

Total in oil-burning steam locomotive trains 

Total in Diesel-electric locomotive trains 
Total car-miles per train-miles 


Yarp Service (Data rrom I.C.C. M-215) 


Freight yard switching locomotive-hours (000): 
Steam, coal-burning 
Steam, oil-burning 


NE Rr ng acedn eaachee 


Total 

Passenger yard switching hours (000): 
Steam, coal-burning 
Steam, oil-burning 
Diesel-electric! 
Total 

Hours per yard locomotive-day: 
Steam 


Diesel-electric 


All locomotives (serviceable, unserviceable and stored) 


Month of January 


——E 


1952 1951 


20,680 28,876 
25,655 20,921 

802 838 
47,168 50,635 


1,647 1,749 
898 852 


37,286 48,862 
8,450 


120, 546 


1.05 
38.50 
18.80 
57.30 
2,653 

299 
32.30 


67.20 


16.60 
43,471 


$5.50 
43.40 

942 
34.50 


12,584 
16,001 

1,715 
30,300 


292,751 
67,727 
37,565 

169,210 

9.58 


Yard and train-switching locomotive-miles per 100 loaded freight car-miles. . 
Yard and train-switching locomotive-miles per 100 passenger train car-miles 


(with locomotives) 


! Excludes B and trailing A units. 





the special operational techniques needed 
for those steels not as readily weldable as 
others. Practices outlined as adaptable to 
the fabricator as to the steel foundryman. 
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Welding Methods, Electrodes, and Recom- 
mended Welding Procedure for Carbon- 
Steel and Low-Alloy Steel Castings ¢ each 
dealt with in a separate section. 
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TOOL M CE 1893 


Fifty-six years experience manufacturing MILLIONS of portable 
pneumatic tools qualifies Thor to render expert assistance on 
your air tool problems. Whether you need one or a hundred... 
drills, screwdrivers, nut setters, grinders, hammers, impact 
wrenches... Thor’s COMPLETE LINE, Thor's world-wide service 
facilities can save you time and money in picking the right tool 
for the job. INDEPENDENT PNEUMATIC TOOL CO., AURORA, 
ILL., U.S.A. 


AT YO. service! A phone call to the Thor branch office in 
your city or a note to Thor headquarters in Aurora, Ill., will 
bring an Air Tool Expert to demonstrate or put on free trial 


any tool in the Thor line. | 
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SUPPLY TRADE NOTES 


American Hoist & Derrick Co.—The 
American Hoist & Derrick Co. has moved 
its New York district office from 50 Church 
street, New York, to the foot of Jacobus 
avenue, South Kearny, N. J. 

€ 


Goutp-NATIONAL Batteries, Inc.—The 
Industrial division of Gould-National Bat- 
teries, Inc., Trenton, N. J., has reorganized 
its sales forces in eastern, midwestern and 
Pacific territories. The move involves crea- 
tion of regional managerships in Pittsburgh 
and Detroit, appointment of a coordinator 
of sales and a manager of headquarters 


sales, and promotion and reassignment of 
several field sales executives. F. A. Miller, 
former New York regional sales manager, 
has been appointed coordinator of sales at 
the Trenton headquarters, and Frank Kee- 
nan, of the headquarters sales staff, has 
been promoted to its managership. Pitts- 
burgh and Detroit territories, hitherto ad- 
ministered by the Cleveland regional office, 
have become bases for regional sales offices. 
O. W. Rider, former Cleveland district 
manager, is regional manager at Pitts- 
burgh, and John P. Kelly, Philadelphia rep- 


resentative, will manage the Detroit re- 
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gional office. Malcolm Janis, New York rep- 
resentative specializing in telephone, alarm 
system and control type batteries, has been 
appointed New York regional manager. 
Stanley J. Mahurin, Denver area representa- 
tive, has been appointed San Francisco dis- 
trict manager. 


H. K. Porter Company, AMERICAN-Fort 
Pitt Sprinc Diviston.—The Sneed Sales 
Company has been appointed exclusive 
sales representative in the southwest for 
the American-Fort Pitt Spring Division. 
Sneed Sales, which will service accounts in 
Texas, Oklahoma, Arkansas and New Mex- 
ico, is located at 401 North Haskell avenue, 
Dallas 1, Tex. 

Sd 

American Locomotive Company.—A 
new sales office has been opened at 219 
East Broad street, Richmond, Va., for the 
Railway Steel Spring Division of Alco. E. J. 
Brown is in charge of the new office as as- 
sistant to Vice-President W. A. Callison. 
For the past five years Mr. Brown had 
been assigned to the Cleveland office of the 
American Locomotive Company, where he 
is being succeeded by W. J. Horstmann. 
Mr. Horstmann for the past three years had 
been assigned to Railway Steel Spring Di- 
vision sales in New York. 


E. J. Brown 


W. J. Horstmann, formerly with the Rail- 
way Steel Spring Division in New York, 
succeeds Mr. Brown at the Cleveland sales 
office. 

Mr. Brown, who is in charge of the 
new Richmond, Va., sales office of the 
firm’s railway steel spring division, became 
associated with the company in the Chicago 
sales office in 1935 and for the last five 
years has been assigned to the Cleveland, 
Ohio, office. 

a 

American STEEL Founpries.—T. R. 
Sadler has retired from the New York 
office sales department of American Steel 
Foundries after 47 years’ service. 


PirrspurcH Screw & Bott Corp.—Alex- 
ander I. Stayman has been elected vice- 
president sales. 

Mr. Stayman who had been assistamt to 
the president since May 1951 has been with 
the company for 17 years in the sales di- 
vision and was manager of sales in the 
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é This mid-Western 
railroad had to clean filters of a tacky 
oil especially designed for impregnat- 
ing filter cores. Of the two cleaning 
compounds already in use, one re- 
quired 30 minutes for the job; the other 
failed completely. Pennsalt 45-X was 
tried at 5 oz./gal., 212°F., and cleaned 
all types sparkling bright in 5 minutes, 
eliminating a serious bottleneck. 


Many more such examples are available in Pennsalt’s files. 
But you are probably more interested in knowing how 
Pennsalt 45-X can help your maintenance cleaning opera- 
tions. Your nearest Pennsalt service representative is 
thoroughly trained to help you . . . and equipped to set up 


Ideas for Diesel matutenauce 





Example © 


In a new facility 
servicing 66 Diesel units, Pennsalt 45-X 
was chosen for use in an 800-gal. 
steam-heated cleaning tank. Over a 
5-month observation period, the 45-X 
cleaned more than 700 major parts 
(heads, liners, pistons, gear cases) and 
hundreds of small parts—fast and effi- 
ciently. What's more, the 45-X method 
cost less than half the amount estimated 
for another process. 


tests to determine how Pennsalt Railroad Maintenance 
Oleamers may give you better, faster cleaning. Write: 
Maintenance Chemicals Dept., Pennsylvania Salt Manu- 
facturing Company, Philadelphia 7, Pa. 


RAILROAD MAINTENANCE CLEANERS BY 


PROGRESSIVE CHEMISTRY FOR OVER A CENTURY 
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BETTER 
BACKSHOP CLEANING? 


Read how Pennsalt 45-X 


solved these 3 problems 














If you are looking for a heavy- 
duty backshop cleaning compound 
...a Cleaner especially designed for 
tough soil-removing operations, 
Pennsalt 45-X may be your answer. 
This concentrated, free-flowing, vir- 
tually anhydrous alkaline silicate- 
type cleaner has solved many a 
cleaning problem for some of the 
country’s leading roads. Here are a 
few typical cases: 


Example C 


The problem here, 
as the illustration below suggests, is to 
clean cylinder liners “factory-clean” in 
minimum time, and get the locomotive 
back in service. This before-and-after 
picture is genuine proof of 45-X’s 
cleaning power and efficiency. 






Pennsalt 


Chemicals 






















Pittsburgh and Southeastern district. He 
was assistant to the vice-president and gen- 
eral sales manager prior to becoming as- 
sistant to the president. 


PULLMAN-STANDARD CAR MANUFACTUR- 
inc Company.—Fred W. Alger, assistant 
vice-president of the Pullman-Standard Car 


















F. W. Alger 


Manufacturing Company, has been appoint- 
ed to the Birmingham (Ala.) sales office, 
where he will be associated with the south- 
ern district sales vice-president. 

. 

CanapIAN Rattway Propucts Company. 
—Douglas J. Baillie, formerly with the Ca- 
nadian Appliance Company, has formed a 
new sales organization—the Canadian Rail- 
way Products Company—with offices in 


room 912, Dominion Square Building, Mont- - 


real. Mr. Baillie recently was appointed 
agent for W. H. Miner, Inc., of Chicago, to 
sell their products in Canada. 
2 

Huck Manuracturinc CompaNny.— 
Robert Looker, of the sales department of 
the Huck Manufacturing Company, Detroit, 
has been appointed sales manager, while 
Donald Stamy, formerly an engineer with 
the Chrysler Corporation, has been appoint- 
ed assistant sales manager. 


TimKEN Router Bearinc Company.— 
John F. Byrom has been appointed sales 
engineer railway division of the Timken 
Roller Bearing Company at Minneapolis. 
Mr. Byrom was formerly sales engineer, 





railway division at Chicago. All railway di- 
vision activities both in Chicago and Min- 
neapolis territories remain under super- 
vision of Paul N. Wilson, district manager. 
Sd 

MINNEAPOLIS - HONEYWELL REGULATOR 
Company.—John A. Robinson has been 
appointed sales manager of the Eastern 
and Mid-Atlantic regions for the indus- 
trial division of the Minneapolis-Honey- 
well Regulator Company. Joseph J. 
Matulis has been appointed industrial 
manager for the Midwest region to suc- 
ceed Mr. Robinson, and C. G. Behnke, 
industrial manager of the Chicago branch 
office. 

¢ 

THERMO-Kinc Raitway CorPorATION.— 
The United States Thermo Control Com- 
pany has announced formation of a sub- 
sidiary, the Thermo-King Railway Cor- 
poration, to handle railway sales of its au- 















































S. MacClurkan 


tomatic car refrigerating systems. The sub- 
sidiary will have offices at 80 East Jackson 
boulevard, Chicago 4, under direction of 
Samuel MacClurkan, vice-president. Mr. 
MacClurkan was formerly manager of rail- 
way sales for the Pyle-National Company. 
Sd 

Brack & Decker Mrc. Co.—Five dis- 
trict sales managers for the United States 
and one for Canada have been appointed 
by the Black & Decker Mfg. Co. as fol- 
lows:''E. M. Stuart for the northeastern 


region; A. Lee Proctor, southeastern; 
Raymond G. Horner, central; Wm. L. 
Poynter, midwest; Arthur S. Boehm, 








Pacific coast, and Donald S. McKeracher 
for Canada. These men were formerly 
territory branch managers in _ Boston, 
Atlanta, Chicago, Kansas City, San Fran- 
cisco and Montreal, respectively. They 
will report to the general sales manager 
at Towson, Md. 

e 

McKay Company.—C, Louis Freeze has 

been appointed district sales representative 
in Delaware, eastern Pennsylvania and 
southern New Jersey for the Electrode Di- 
vision of the McKay Company. 

¢ 


Watt Cotmonoy CorPoration—An- 
thony J. Allen has joined the Wall Col- 
monoy Corporation as eastern sales man- 
ager, with headquarters in New York. Mr. 
Allen will be in charge of sales on the 
Eastern Seaboard. 


Waucn Equipment Company.—Arthur 
M. Bixby formerly assistant to president of 
the Waugh Equipment Company has been 
elected vice-president of the company. 

Mr. Bixby was a special mechanical ap- 
prentice with the New York, New Haven & 


























A. M. Bixby 


Hartford in 1925-28 and 


subsequently 
worked in the test department; as assist- 
ant to mechanical engineer; and as me- 
chanical assistant in the research depart- 
ment. He became associated with Waugh 
Equipment in 1939 as a service engineer. 


Atuminum Company oF America.—C. 
F. Nagel, Jr., chief metallurgist, has been 
elected a vice-president of Alcoa. 





WORLD’S FASTEST 







KEEPS ACCEPTABLE ELIMINATES INSPECTION 
Nee cee aaene iF OUR JOBS. | PARTS MOVING...ONLY } | BOTTLENECKS. PERMITS 
SIMPLE, SAFE IN THE SUSPECTED. PARTS GO ONE MAN ON-THE-SPOT 
& ACCURATE. ROUNDHOUSE, YARD | TO TRAINED INSPECTORS. \| INSPECTIONS... WITHOUT 
SAVES YOU AND DIESEL SHOPS. | sipLIFIES EVALUATION, UNNECESSARY 


chek-.spek 


THE DYE PENETRANT 
METHODS 


THE FLEXIBLE DY-CHEK METHOD 
HERE’S TURCO’S NEW,\ YES, DY-CHEK 


MONEY & TIME! 














HIGHLY PORTABLE, TOO. 
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SHOP SUPTS. SAY 








HANDLING! 








JUNE, 1952 

























McDoucaL.-ButLer Company.—Edward 
J. Butler has been elected president of the 
McDougall-Butler Company to succeed his 
father the late Andrew S. Butler. Herbert 
J. Miller, executive vice-president, has been 
appointed also general manager. H. Ver- 
non Smith has been appointed southern 
sales director and elected vice-president. 


F. G. Penl 


Frank G. Penl, sales manager of Trans- 
portation Finishes of the McDougall-Butler 
Company of Buffalo, N.Y., has been ap- 
pointed sales manager. Mr. Penl will con- 
tinue to assume the responsibilities of 
Transportation Finishes in addition to 
supervising all other sales activities of the 
company. 

7” 

INTERNATIONAL NICKEL COMPANY OF 
CanapA.—Paul D. Merica, executive vice- 
president and a director of the Interna- 
tional Nickel Company of Canada, has 
been elected president to succeed John F. 
Thompson, who will continue as chairman 
of the Board and chief officer of the com- 
pany. J. R. Gordon, assistant vice-presi- 
dent, has been appointed also assistant 
general manager, and in these capacities 
will manage all Canadian activities under 
the direction of R. Leslie Beattie, vice- 
president and general manager, whose 
headquarters are now at Toronto, Ont. 

Mr. Merica has been elected also presi- 
dent of the International Nickel Company, 
United States subsidiary of International 
of Canada. Other executive changes in the 
U. S. subsidiary are: Walter C. Kerrigan, 
vice-president, has been elected to the 





newly created position of vice-president 
and general sales manager, responsible for 
both nickel and mill products sales, with 
L. R. Larson, elected assistant vice-presi- 
dent and assistant general sales manager. 
Theodore H. Dauchy, Richard A. Cabell 
and John A. Marsh have been named to 
assistant vice-presidents. 


* 


Py.te-NATIONAL CompaNny.—Charles H. 
Hobbs, formerly district manager at St. 
Louis for the Pyle-National Company, has 
been appointed manager of railroad sales, 
with headquarters in Chicago. Mr. Hobbs 
succeeds Samuel MacClurkan, who has re- 
signed. Robert P. Underwood has been 
transferred from the Chicago sales office to 





C. H. Hobbs 


St. Louis; Harland R. Benike, temporarily 
engaged in special work in the headquar- 
ters sales office in Chicago, has returned 
to his former position as sales representa- 
tive in St. Paul. Robert R. Andersen, who 
relieved Mr. Benike in St. Paul, has been 
transferred to Chicago, to handle special 
assignments. 


¢ 


Gustin-BAcoN MANUFACTURING ComM- 
PANY.—The Gustin-Bacon Manufacturing 
Company has extended the distributing 
territory of the Western Fiberglas Supply 
Company of San Francisco to include the 
entire Pacific coast and Alaska. Western 
Fiberglas has opened new offices in Seattle, 
Wash., and will soon add branch offices 
in Spokane, Wash.; Portland, Ore., and 
in Alaska. 





AmericaAN Car & Founpry Co.—Philip 
A. Hollar has resigned as deputy under 
secretary of commerce for transportation 
and has returned to his position as vice- 
president of the American Car & Foundry 
Co. 

Mr. Hollar served as a consultant to the 
Defense Transport Administration for sev- 
eral months prior to his appointment as 
deputy under secretary in April 1951. He 
has been with American Car & Foundry 
since 1946, and from 1942 to 1945 was with 
the Association of American Railroads. 

Sd 

WestincHouse Air Brake CoMPANY.— 
W. Lyle Richeson has been elected vice- 
president of Westinghouse Air Brake. Mr. 
Richeson was formerly vice-president of 
the American Car & Foundry Co., New 
York. 

Mr. Richeson completed three years in 
mechanical and electrical engineering at 
Tulane University and is a graduate (1924) 
of Sheffield Scientific School, Yale Univer- 





W. Lyle Richeson 


sity where he received the degree of bache- 
lor of science in administrative engineering. 
His business career has been devoted to the 
railroad supply field. He became associated 
with American Car & Foundry in 1925 and 
advanced in the sales organization by estab- 
lishing the Cleveland office where he was 
successively district agent, representative 
and sales manager. Later he became man- 
ager of sales at New York, then assistant 
vice-president and vice-president in sales. 


CLARK EQuipMENT CompPpany.—Vernor 








FOREMEN STATE 


LASTING VISIBILITY OF 

FLAW INDICATIONS 
PERMITS ECONOMICAL 
RE-WORKING AT YOUR 
CONVENIENCE. 




















RE-WORK WELDERS SAY 


MAKES EACH JOB 
EASIER BECAUSE WE 
CAN SEE WHERE 
THE DEFECTS ARE! 








YOUR PEOPLE a2 
WILL LIKE 





RR OFFICIALS SAY 


SAVES IN-SHOP-HANDLING 
TIME. PERMITS IN- 

PROGRESS INSPECTIONS. 
AN EXCELLENT RECEIVING 
DEPARTMENT TOOL. 
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Turco Products, Inc., Dept. 105 
832 East 62nd St., 
Los Angeles 1, Calif. 


Gentlemen: 

Please send me your latest informa- 
tion on the world’s fastest flaw loca: 
tion methods—flexible [] Dy-Chek, 
or the production-line tool [_] Chek- 
Spek, (check one or both). No obli- 
gation, of course. 


NAME 





2 SS SS SS SS SS SS eS SS SS 





TITLE 








Simply staple coupon 
to company letterhead 


eT) 











DUFF-NORTON 
Hydraulic 


JACKS 


...for Inspecting 
and Renewing 
uss  SOUFNal Brasses? 


No. 25-H-7.5 


It’s the smooth, powerful and easy operation that makes light- 
weight Duff-Norton Hydraulic Jacks so popular with railroad 
men everywhere. These jacks—in 25 ton capacity—combine 
power, strength and long service life. You can’t beat them for 
journal maintenance and repairs. 


Write for Bulletin AD-3R. 


DUFF-NORTON 


THE DUFF-NORTON MANUFACTURING CO. - 


MAIN PLANT and GENERAL OFFICES, PITTSBURGH 30, PA——CANADIAN PLANT, TORONTO 6, ONT. 


aa 6) (7 House that Jacks Kuilt " 
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L. Johnson, associated until recently with 
the Studebaker Corporation, has been 
appointed regional sales manager of the 
Clark Equipment Company’s northeastern 
region, with headquarters at 165 Broadway, 
New York. 

. 

Union Carpive & Carson Corp.—Morse 
G. Dial has been elected president of the 
Union Carbide & Carbon Corp., to succeed 
Fred H. Haggerson, who continues as chair- 
man of the board; Walter E. Remmers as 
vice-president, alloys Division, Union Car- 
bide & Carbon. Mr. Remmers, who joined 
Union Carbide in 1936, has been president 
of Electro Metallurgical Company since 
1948, and president of the United States 
Vanadium Company since 1950, both divi- 
sions of Union Carbide & Carbon. 

Kenneth I. Thompson has been appointed 
vice-president—sales of the Oxweld Rail- 
road Service Company, a division of the 
Union Carbide & Carbon. 

Mr. Thompson entered the industrial 
equipment business in 1921 with the Penn- 
sylvania Pump & Compressor Co. and later 
worked for the Lehigh-Fuller Company. In 
1937 he was associated with Ingersoll-Rand 
and in 1945 he joined Oxweld Railroad 
Service as eastern sales manager. Mr. 
Thompson was appointed general manager 
in 1950, with headquarters in Chicago. 

Sd 


Jones & LAMSON MAcHINE Co.—A new, 
full-color sound 16-mm motion picture, 
“What's the Difference?” has been re- 
leased by Jones & Lamson Machine Com- 
pany, Dept. 710M, Springfield, Vt. The film, 
with a 2]-min. running time, tells the full 
optical comparator inspection story—from 
“comparison” to “precision measurement” 
—with production line scenes taken in 
other plants under working conditions. 
Bookings for the loan of this movie can be 
made by schools, technical associations, 
manufacturers, quality control groups, etc. 


Unitep States STEEL CorPpoRATION.— 
Benjamin F. Fairless, president of the 
United States Steel Corporation, has been 
selected to receive the John Fritz Medal 
and Certificate as “Champion of the Amer- 
ican Free Enterprise System for Notable 
Industrial Achievement in the Production 
of Steel.” The medal is perpetuated by the 
A.S.C.E., A.I.M.M.E., A.S.M.E., and A.L. 
E.E. as a joint honor for scientific or indus- 
trial achievement in any field of pure or 
applied science. 

The United States Steel Company, a sub- 
sidiary of the United States Steel Cor- 
poration, at Pittsburgh, has established a 
transportation department which will be 
responsible for coordinating transportation 
services to meet all plant requirements. 
J. W. Hoover, formerly general traffic man- 
ager, has been appointed general trans- 
portation manager, manufacturing division. 


Scuttn Stee, Company.-—T. H. Parke, 
former assistant vice-president in charge of 
the New York office of the Scullin Steel 
Company, has been appointed vice-pres!- 
dent. 

e 

AmrcraFt-MarinE Propucts, Inc.—Two 
new educational motion pictures which dra- 
matically illustrate the uses, application, 
inspection and quality control of solderless 


JUNE, 1952 















ORE IN PRODUCTION 





W-S CAR SHOP 
FLANGING PRESSES 


Your current drive for production economy has two 
sides, You must produce what you are producing for 
less; or you must produce more without proportion- 
ately increasing your costs. Either of these objectives 
could be replaced by its alternative almost overnight 
... but with material and labor costs what they are, P/ / LA ; ee . 

it's a cinch you'll be shooting hard at one of an for a | WATS 0 N- ST Ht 


many years to come. 








® 


| AAAN 











W-S Flanging Presses can help you save either way— 
on current production rates or on increased volume 
and advanced delivery deadlines. Furthermore, they’re 
designed to give you that help for the many years of 
service which now, more than ever, you must expect 
of capital equipment. 





Minutes and cents lost in the shop may pyramid into 
hours and dollars on the rails. Make your next new- 
plant investment count—see a W-S representative, or 
write direct for Bulletin 570-A, W-S Flanging Presses. 











HYDRAULIC MACHINERY DIVISION 


WATSON -STULMAN 


180 Aldene Road, Roselle, N. J. 


ime watson suman (0 
r post 





Please send (without obligation) literature and detailed informa- 
tion on the following W-S Equipment. 


NAME 


WATSON -STIULMAN error rete 


ESTABLISHED 1848 CITY C+ Sea naeeanncne arte att nee 
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terminals for stranded or solid wire have 
just been produced by Aircraft-Marine 
Products, Inc., 2100 Paxton street, Harris. 
burg, Pa. These 16 mm sound films, in 
color, cover two different aspects of the 
solderless wire termination story. “All’s 
Well That Ends Well” demonstrates the 
use and application of solderless terminals 
with precision hand tools. “By the Mil- 
lions” shows how solderless terminals in 
continuous strips can be applied at speeds 
of up to 4,000 per hour in mass production 
with specially designed automatic machines. 
The films are intended primarily for in- 
structional purposes, but will also be pre- 
sented before trade association meetings, 
industrial groups, and engineering and 
technical schools. 
. 

‘WESTINGHOUSE ELEcTRIC CoRPORATION.— 
W. W. Sproul, sales manager, industrial 
products, has been elected vice-president 
in charge of the company’s general indus- 
trial products group of divisions which 
comprise the Micarta, standard control, 
small motor, elevator, Sturtevant, welding 
and lighting divisions, and the Bryant Elec- 
tric Company. L. B. McCully, manager, in 
charge of East Pittsburgh divisions 
(transportation and generator, and switch- 
gear), has been elected vice-president in 
charge of the same divisions. H. E. Seim, 
general manager of the Sturtevant division 
and the Bryant Electric Company, has been 
appointed vice-president in charge of the 
Sturtevant division at Boston. 


AMERICAN BRAKE SHOE CoMmPANY. — 
Stephen S. Conway has been appointed 
first vice-president of the Brake Shoe and 
Castings Division of American Brake Shoe. 


S. S. Conway 


Mr. Conway, who has been with American 
Brake Shoe since 1912, will continue also 
as vice-president in charge of sales for the 
Brake Shoe and Castings and Southern 
Wheel Divisions. 


ReyNotps Metats Company.—The Rey- 
nolds Metals Company has appointed the 
Vinson Supply Company, Dallas, Tex., and 
Very’s Brothers, Inc., Columbus, Ohio, 48 
distributors handling Reynolds’ general 
line of aluminum mill products. 


WortHincton Corporation.—The Dun- 
ellen, N. J., plant of the Worthington 
Corporation, has been redesignated as the 
Plainfield Works, Plainfield, N. J. 


JUNE, 1952 
















“Right Dress” for Diesel-Electric AUXILIARY EQUIPMENT 
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NATIONAL 


TRADE-MARK 


Standardized Brushes 


CONOMICAL maintenance demands the best in brushes for 
your diesel-electric locomotive auxiliary equipment, just as 
it does for diesel-electric main generators and traction motors. 








Wy 








“National” Standardized Brushes for That’s why National Carbon has standardized all down the line 
D-E Locomotive Auxiliary Equipment ...-mow offers you the full advantages of purchase from stock 
with its consequent uniform quality, low cost and quick delivery 
BRUSH NO. SIZE GRADE on the standardized auxiliary brushes listed below. 
NC 16-3220 14,xlx', SA-3538 
NC 16-5622 1%x1l4yx 259 Like other “National” Carbon Brushes, STANDARDIZED 
NC 20-3220 2x .993 x 618 259 auxiliary equipment brushes cost less — any way you look at it. 


Uniform dependability means lot-to-lot freedom from breakage, 
saehticane siaciniaiaties castes shunt-loosening or other brush failures. Commutator mainte- 
_ nance is reduced by service-proved grades. High electrical and 
mechanical efficiency contribute to operating economy. All to- 
gether, they mean longer brush life. 








LOW LIGHT BILLS... 

... Mark phenomenal acceptance of the 
“EVEREADY” No. 1050 Industrial 
Flashlight Battery by a broad cross- 
section of industry. Delivering twice 
the usable light of any battery we've 
ever made before, it will not swell, 
stick, or jam in the flashlight . . . has ao 
metal can to leak or corrode. 


DON’T FORGET ...“NATIONAL” STANDARDIZED 
BRUSHES GIVE YOU A BETTER PRODUCT...IN 
A BETTER PACKAGE...AT A BETTER PRICE! 














ADD THEM UP! THEY TOTAL THE FINEST BRUSH MONEY CAN BUY. 






The terms “National”, “Eveready”, the Three Pyramids device 


BUY NATIONAL and the Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 
MOST EFFICIENT MOTOR AND 0 et ee eee 
fei] 4-9-440) Me) 17:7 bile). P District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 
In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 
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With this 
Special 

precision machined 
W-S Flange Fitting 


Time tested and AAR 
approved, the W-S Air Brake 
FLANGE is now standard equip- 
ment on thousands of cars — on 
many roads. It cuts the number of 
piping failures on air-brake systems 
... keeps rolling stock in service. 


Drop forged for strength .. . it's 
lighter in weight, less cumbersome 
to handle because it’s made in one 
piece. And, when positioned and 
welded, is shock and fatigue 
resistant. 


Not one single failure reported in 
over 5 years of service . . . test it 
yourself and beconvinced. Write for 
Bulletin R-1 to get more information. 


























DISTRIBUTOR PRODUCTS DIVISION 


WATSON -STILLMAN 


ROSELLE, NEW JERSEY 
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Obituary 


Wattace B. Puiiuips, president of the 
Pyrene Manufacturing Company, Newark, 
N. J,. died on April 14 at Roosevelt Hos- 
pital, New York. Mr. Phillips was born in 
New York on March 30, 1886. In 1912, he 





Wallace B. Phillips 


went to England as chairman and manag- 
ing director of the Pyrene Company, Ltd., 
returned to the United States in 1950 to 
become executive head of the parent com- 
pany. 


CLarENcE C. RaAuscH, assistant vice- 
president and manager of rust preventive 
sales for the Dearborn Chemical Company, 





Chicago, died on April 29 in Houston, 
Tex. Mr. Rausch had been with the firm 
for 32 years, serving as assistant vice. 
president since 1941 and manager of rust 
preventive sales since 1950. 


PERSONAL 
MENTION 


Canadian National 
H. J. Betts, electrical engineer-equip- 
ment, Montreal, appointed _ electrical 
engineer, Central region, with headquarters 
at Toronto, Ont. 


Chicago & North Western 
H. H. Macitt, acting superintendent of 
motive power, Northern district, appointed 
superintendent motive power, with head- 
quarters at Chicago. 


Chicago, Milwaukee, St. Paul & Pacific 

F. A. Upton, master mechanic at Chi- 
cago, appointed assistant superintendent of 
motive power at Milwaukee. 


R. E. Macnuson, assistant master me- 
chanic at Chicago, appointed master me: 
chanic, Chicago. 





JOHNSTON 


PROPORTIONING 
REVERSE BLAST 


OIL BURNER 


Designed to fill the demand for a sim- 
plified oil burner that can be manually 
or automatically controlled by one lever. 
The standard Johnston Reverse Blast 
Oil Burner is equipped with Johnston 
Fueltrol Proportioning Valve and syn- 
chronizing mechanism so that the air 
and oil balance is maintained in the 
same ratio at any setting between low 
and high fire. This 
burner is a compact 
unit and is shipped 
ready for mounting 


on your furnace. 
For use with fuel 
oils. 
















Write for Bulletin R-508. 


BURNERS ¢ BLOWERS + FURNACES ¢ RIVET FORGES ¢ FIRE LIGHTERS ¢ TIRE HEATERS, ETc. 


JOHNSTON JOHNS 


ENGINEERS & MANUFACTURERS 


OF me | 


MANUFACTURING co. 
ON 2825 EAST HENNEPIN AVE 

MINNEAPOLIS 13, MINN 
DUSTRIA 


L HEATING EQUIPMENT 
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There’s No Profit in Standing Still! 


Diesel powered “Yard Goats” and main line “Hogs” only eat up 
revenue in the shops. Wix Engineered Filtration keeps them out in 
the money-making territory with Filter Cartridges Engineered to 
your service, road conditions and filter change schedules. 


WIX Filter Cartridges offer you a choice of proven mediums... 
the famous interlapped white cotton thread . . . colored waste .. . 
resilient density blends and a special mew filtrant. All feature elec- 
tronically controlled density! All feature reinforced end-to-end 
construction . . . no slump, no squash, vibration proof! 


Write for particulars on what these low cost, high performance 


: ' 
cartridges can do for you! REPRESENTATIVES 





S Te CAMPBELL A. BROWN, ATLANTA 
© y 
* ¢ 
ww _ W. M. GIBBS RY. SUPPLY CO. 
= > CHICAGO 
= ~ 
% Ss T. C. JOHNSON CO., CLEVELAND 
7 . 
FRANK B. NUGENT CO., ST. PAUL 





TRADE MARK REG. 


RAILROAD OIL FILTERS ST. LOUIS RY. SUPPLY CO., ST. LOUIS 


ROY H. WEBER RY. APPLIANCES 
WIX ACCESSORIES CORP. » GASTONIA, N. C. SAN FRANCISCO 

WIX ACCESSORIES CORP. LTD. © TORONTO, CANADA 

WAREHOUSE STOCKS IN: GASTONIA > ATLANTA ST. PAUL > CHICAGO> CLEVELAND» ST.LOUIS OAKLAND 
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Chicago, Rock Island & Pacific engines and assistant trainmaster, has Ricuarp R, MItcHELt, assistant to super- 
A. G. Mueter, general air-brake super- been appointed system supervisor of air visor locomotive operation at Hornell, 
visor at Chicago, has retired. brakes, with headquarters at Joliet, Ill. N. Y., appointed road foreman of engines, 


Kent division, with headquarters at Kent, 
L. F, LaRoronpa, assistant diesel super- BerNarp J, Tyrect has been appointed Ohio. 


visor at Silvis, Ill, has been appointed road foreman of engines and assistant 
air-brake supervisor, with headquarters in trainmaster, Joliet division, with head- 


“ag Illinois Central 
Chicago. quarters at Joliet, Ill. 


Joun S. Wray appointed assistant to 
Del & Hud general superintendent at Chicago. 
aware udson 
. : ' Erie 
GrorcEe H. Brown, assistant superinten- 
dent of equipment (locomotive) at Albany, Cuartes W. Rossa, road foreman of New York Central 
N. Y., has retired. engines, Kent division, at Kent, Ohio, ap- : ; ” ; 
; ; pointed road foreman of engines, Susque- ai yon pains ol std ry chanic 
Elgin, Joliet & Eastern hanna and Tioga divisions, with head- (car) at DuBalo, appointed general car in- 


Joun P. Firzceratp, road foreman of quarters at Hornell, N. Y. spector at New York. 


D. J. Bourne appointed general fore- 
man at Englewood enginehouse, Chicago. 





E. H. Waicut appointed assistant master 
mechanic, Michigan Central district, with 
headquarters at Detroit, Mich. 


ca 


R Southern 


Henry E, Dyke, master mechanic at 
Selma, Ala., appointed master mechanic at 
Meridian, Miss. Position of master me- 
chanic at Selma abolished. 


Aurpey M, Cary, assistant master me- 
chanic at Birmingham, Ala., appointed 
assistant diesel superintendent at Wash- 
ington, D. C. 


Howarp G. Heinz, foremain air brakes 
at John Sevier, Tenn., appointed air-brake 
instructor at Knoxville, Tenn. 


Ceci. D, Scuwine, Jr., appointed assist- 
ant master mechanic at Birmingham, Ala. 


Super-Duty Hypressure JENNY 
removing grease and dirt from Kennetu L. Gentry appointed foreman 
locomotive truck in shop of 
major road. 


ectianized CLEANIN 
SPEEDS SHOP ROUTIN cortege 


Hypressure JENNY Steam Cleaner gives shop schedules 
a big lift. By cleaning running gear parts and sub-assemblies, 
up to 60% production time is saved. Your skilled shopmen 
can get down to the job at hand without wasteful “make- 
ready.” And Hypressure JENNY does the job in one-tenth 
the time that hand methods require. Other jobs include car 


cleaning, cleaning station and shop floors, walls, windows, 
etc. 


JENNY, the original and only fully patented steam cleaner, 
is manufactured by Homestead Valve Mfg. Co. Portable, 
self-contained, it rolls to the job; and from a cold start, is 
ready for use in less than 90 seconds. Models and capacities 
for every railroad need. 


air brakes at John Sevier, Knoxville, Tenn. 


H. Witpur SANDERS appointed assistant 
foreman enginehouse (day) at Greensboro, 


N. C, 


Push Button 
Flush Latch 


A flush latch, designated part No. H-4100 
has been introduced by the Hartwell Co. 
Los Angeles, Calif. This device is designed 
for a variety of industrial, transportation 
and commercial applications. 

The unit mounts completely flush, the 


Write for complete information. 


"-RANTON 3, PA 
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CAR WIRING ® DIESEL WIRING * SHOP WIRING © REWIRING 





SIMPLEX 
ANHYDROPRENE WIRES 


For wiring installations where the use of ducts is required, you'll 
find ANHYDROPRENE Wires hard to beat for long, trouble-free service 
and economical operation. The reason? ANHYDROPRENE’S Anhydrex 
insulation and thin — but tough — neoprene jacket are more than equal 
to the hazards that make short work of ordinary wires. In addition, they 
contribute to low-cost installation and maintenance. 


Take a look below at the features they provide and you’ll see what 
we mean. Specify ANHYDROPRENE for your future wiring jobs and 
you'll see what they mean in more- satisfactory performance and in 
dollars saved. 


@ Flexibility 

@Light Weight and Small Diameter 
@Unexcelled Resistance to Water and Moisture 
@ Protection against Oils, Grease and Flame 

@ Resistance to Acids, Alkalies and Corrosive Chemicals 
@Elimination of Braids that Fray and Rot 

e@Easy Pulling through Ducts without Use of Lubricants 
@ Molded or Stamped Markings for Instant Identification 


For more-complete information write for Bulletin 115. 


SIMPLEX WIRE & CABLE CO. 


e 
Simpleu-wires & CABLES 79 SIDNEY STREET, 


CAMBRIDGE 39, MASS., 
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it's YUL “Goon Buy,” TOO! 


These roads have adopted the Magnus Method of cleaning diesel 
parts. They represent well over 60% of the diesel horsepower of the 
country. It has been a good buy for them because the Magnus 


Method eliminates up to 95% of hand labor, and saves up to 60% 
of the cost of cleaning materials. 


CLEANS DIESEL PARTS IN 1/10th THE TIME 


Essentially, this method cleans diesel parts in one-tenth the time 
required by ordinary methods. You use the Magnus Aja-Dip Clean- 
ing Machine and Magnus #755...the unique carbon removing 


cleaner that does a better job in much less time... 


Heads . 
Liners . 
Rods ... ; 
Pistons . . . 


2 hours Blowers 


2% hours 


20 minutes 


. ... » 20 minutes 
Valves ...... 50 minutes 
Strainers . . . . . 10 minutes 


20 minutes Misc. Parts. . . . 5-12 minutes 


Look into this “‘buy’'! It offers REAL savings to your road. 
Railroad Division 


MAGNUS CHEMICAL COMPANY ~ 77 South Ave., Garwood, N. J. 


Chemicals, Lid., Montreal 


QV MaACGNUS CLEANERS 


CLEANING EQUIPMENT 


es in all principal cities 
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only exposed parts are the recessed, c-rcular 
trigger button and close button. Finger-tip 
pressure opens the latch. As the forward 
button is depressed, the rear button raises, 
providing a grip for opening the door. 

These latches are available in stainless 
steel, cadmium plated cold rolled steel or 
aluminum alloy and weigh from 0.7 to 2 
oz. according to material. 


¢ 


Pocket Style 
Bolt and Nut Gage 


A light-weight pocket style bolt and nut 
gage has been announced by Sorrell & Sons 
Co., Rocky River 16, Ohio. Made of wear- 
resisting polystyrene plastic in bright col- 
ors, the device will gage bolts and screws 
from #8 through % in. dia., nuts from 
#8 through % in. dia. 

Bolts are gaged by pushing them through 
the size holes and the nuts by dropping 
them on the “plugs” on the top edge of 
the gage. The plug gages tell not only the 
diameter of the nut but tell whether it is 
coarse thread or fine thread. 

Accurate to 0.005 in. tolerances, the gage 
measures only 7% in. overall. 


. 


Machine Tool 
Magnetic Chuck 


The advantages of magnetic chucking have 
been made available for smaller machine 
tools and for bench work through the 
addition of three small electromagnetic 
chucks to the line of devices manufactured 
by the Hanchett Magna-Lock Corp., Big 
Rapids, Mich. 

These magnetic chucks in sizes of 5 by 
10 in., 6 by 12 in. and 6 by 18 in. 
facilitate holding work pieces for hand 
sawing, scraping, layout, filing, welding, 
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Can your wheels Take it 


































Modern equipment and improved right-of-way 
have enabled you to step-up your schedules. You have 
new power, up-to-date trucks and increased braking 
ratios, not to mention improvements in signaling 
and track maintenance. But—are your wheels selected 
for these more severe, changed operating conditions? 
Armco Wrought Steel Wheels are made for 
present-day railroading. They are old—yet new! Old 
because they have 43 years’ experience in wheel-making 
behind them, modern because they are produced to 
resist the severe braking under passenger cars 
and the complex stresses imposed by diesel locomotives. 
For the last 17 years an intensive research 
program has been devoted to finding out what happens 
to wheels in service. Facts obtained from this study 
have been applied to the forging, finishing and 
heat treating of wheels. Latest methods of quality 
control insure uniformity from wheel 
to wheel to offer you greater peace of mind. 
You'll find it worth while to know more about Armco 
Wrought Steel Wheels. Just get in touch with our 


nearest District Office, or write us at the address below: 


ARMCO Wares 


STEEL CORPORATION W/ 


2512 Curtis Street @ Middletown, Ohio 





Plants and sales offices from coast to coast 


Export: The Armco International Corporation 
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CUT 
locomotive maintenance 


WESTERN MARVILAN! 


with these 
TWO SHOCK ABSORBERS 


The Franklin E-2 Radial Buffer 

The Franklin E-2 radial buffer re- 

duces maintenance by dampening 

and absorbing horizontal shake and 

vertical vibration. This results in less 

wear on chafing plates, drawbars and 

pins; fewer pipe failures; less dis- 

placed brickwork; and fewer loose 

cabs. It requires minimum attention and will make any locomotive, at any 
speed, a better riding engine. Crews appreciate the greater comfort it 
brings. 


The Franklin Compensator 


and Snubber—Equally impor- 

tant with roller-bearing or surface- 

bearing locomotives, the Franklin 

Compensator and Snubber keeps the 

driving box or housing snug in the 

pedestal jaw, regardless of expansion 

or wear. It will absorb unusual thrusts 

and shocks. Driving box pound is eliminated. Wear and the possibility of 
failure of crank pins and rod bearings are minimized. Tire mileage is 
extended by reduction of quarter slip. 


FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 
NEW YORK ¢ CHICAGO ¢ TULSA * MONTREAL 
STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER 
POWER REVERSE GEARS * FIRE DOORS * DRIVING BOX LUBRICATORS 
JOURNAL BOXES * FLEXIBLE JOINTS 
EXCLUSIVE RAILWAY DISTRIBUTORS FOR: N.A. STRAND FLEXIBLE SHAFT EQUIPMENT 
IRVINGTON ELECTRICAL INSULATION AND VARNISH 
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have a life rating of 3,000 hr. at 5 hr. per 
burning start, and 4,000 hr. at 10 hr. per 
start. 

One lamp, the H400-R1, generates light 
of the regular mercury color. It has a lumen 
output of 14,500 and carries a list price of 
$24.00. The other lamp, the H400-RC1, is 
physically the same except for a coating of 
phosphor on the inside face of the outer 
bulb. This improves the color quality of 
the light, particularly in its effect upon the 
human complexion, and helps smooth out 
the light beam. The lamp has an output of 
10,000 lumens, and its list price is $28.00. 

The new mercury lamps are companions 
to the R-52, 500- and 750-watt reflector 
high-bay filament lamps introduced a year 
ago, and are expected to be used with them 
in many installations. The R-52 lamps give 
substantially even illumination when the 
space between units is not greater than the 
height at which they are mounted. The 
bulbs should be shielded against falling 
water, and for best performance should not 
be touched by accessory equipment. 


¢ 


Shaft-Mounted 
Speed Reducer 


Recently introduced is a new unil. 4 dou- 
ble-reduction shaft-mounted speed reduce 


JUNE, 1952 












91 ft. of strong welds are 
made in less than 8 minutes 
welding time on these baggage 
car side sheets... The UNION- 





Step Up 
Car Building 
with 


roumele' 


Trade-Mark 





MELT installation used in this 





efficient setup makes 13 differ- 





ent welds — requires little ma- 
nipulation. 









Sound welds between the web 
and top plates of these car bol- 
sters assure stronger, better cars 
... A UNIONMELT machine 
makes the welds between the 









Y,-in. web and %-in. steel cover 
plates at about 35 in. per minute. 














Welding 


Major car building programs 


In order to make cars strong, 
parts are welded into the sill 
making them integral with it. 
This UNIONMELT setup has no 
trouble making the required 
welds for the rear draft lugs, 
through slots in the sill. 


have included UNIONMELT welding 
for years.... And every month, rail- 
road shops all over the country are 
adding more and more efficient and 
economical UNIONMELT installa- 


Where joints were previously 
not adaptable for automatic 
welding, the UNIONMELT flex- 
ible machine now makes clean, 
sound welds. 


tions. The reason is plain and 
simple: UNIONMELT welding means 


higher production at lower cost. 


Here are just a few reasons for 
If you would like to know 


more about UNIONMELT weld- 
ing and car building, send for 
booklet F-7767. 


including UNIONMELT welding in 


car building programs: 





OXWELD RAILROAD SERVICE COMPANY 


A Division of Union Carbide and Carbon Corporation 








Carbide and Carbon Building Chicago and New York 


In Canada: 
Canadian Railroad Service Company, Limited, Toronto 





INCE 1912-—THE 


The term “Unionmelt” 


is a registered trade-mark of Union Carbide and Carbon Corporation. 
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ELIMINATE DELAYS 


in drilling - speed changes 





with the 





@ 101 different speeds at the couch 
of a lever without stopping motor! 


@ The right speed for the job in- 
stantly with RPMster’s 
variable speed drive! 


unique 


e@ Hundreds of these rugged, ac- 
curate 99-inch-high machines sav- 
ing time and money for industry! 


@ Ideal for production and job 
work up to 114” capacity! WRITE 
FOR BULLETIN 3257 for all 
details! 


@° 


OTHER 
F DRILLS 


with 
HIGH PRODUCTION 
FEATURES 


From the “Buffalo” No. 14 Drill 
—with 3%” capacity and spindle 
speeds up to the large No. 22 
Drill with its 2” capacity in cast 
iron and 2712” maximum space 
between work table and spindle 
shank—there are scores of models 
to suit your requirements. 


BUFFALO F 


174 Mortimer St. 








WRITE FOR BULLETIN! 


Simply let us know your opera- 
tion, and we will be happy to 
recommend the most satisfactory 
solution from your point of view. 


@? 





MACHINE 
TOOLS 


COMPANY 


Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING mel eal le 


CUTTING 
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SHEARING BENDING 














with a capacity to 43 hp. and for output 
speeds from 12 to 110 r.p.m. It is a prod. 
uct development of the Dodge Mfg. Corp., 
Mishawaka, Ind. 

This device, the No. 7 Torque-Arm 
Speed Reducer, brings the number of sizes 
in the manufactured line to eleven—di- 
vided in two series, single and double re. 
duction. 

The reducer has a 59 per cent greater 
hp. capacity than the No. 6. Like other 
models, it is shaft-mounted and anchored 
with a torque arm which fastens to any 
fixed object. A turnbuckle enables fast, 
easy adjustment of belt tension. Installa- 
tion is simple as there is no foundation to 
provide and no flexible couplings are re. 
quired. 

In a typical application, illustrated, the 
reducer is mounted on the shaft of the 
solid steel head-pulley of a sand belt con- 
veyor. Here, the anchoring arm is equipped 
with the Dodge Tri-Matic overload release. 
In the event of overload, the release trips; 
instant action loosens the belts, cuts off 
power and gives an alarm. 


4 





Adjustable Angle 
Suspension Fitting 


The Thompson Electric Company, Cleve- 
land, Ohio, has just announced a new ad- 
justable angle fitting which permits accu- 
rate vertical suspension of overhead type 
electrical equipment from sloping or arched 
roof members. This unit features 90-deg. 
adjustment and also permits angle mount- 
ings from wall posts or columns. Originally 
developed for use with Thompson dis- 
connecting-lowering lighting fixture hang- 
ers, it can be used to suspend other types 
of lighting units, loud speakers, unit heat- 
ers, overhead fans, blowers, motor plat- 
forms, and other electrical equipment 
weighing up to 1,500 lb. When utilized 
with floodlights, this fitting facilitates bal- 
ancing in any vertical or radial position 
so that lights can be focused independently. 

The adjustable angle fitting is fabricated 
of high-strength heat-treated aluminum al- 
loy with machined conical seats for hard, 
radial knurled double-cone plugs which 
join the halves. The parts are keyed into 
position after adjustment by tightening the 
draw bolt. When set, the fitting will hold 
its position up to the maximum load ca 
pacity of the component parts. 

The fitting is available in three types. 
The light-duty model has %-in. male pipe 
threads and is designed for units weighing 
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Available with two carriages for 
machining wheel seats, dust guard 
surfaces, journals and collar; or with 
4 carriages for turning complete 
axles. Leaves no jaw indentations. 


axle-machining time in Y, 


This Niles end drive axle lathe—with its fast, easy set ups, accessible 
controls, modern feeds and speeds—is a truly high-production 
shop tool. In its design are combined so many time saving 
features that most users machine an entire axle in V4 to 14 the time 
required by ordinary methods. 


It’s a versatile, powerful machine with all the extra ruggedness 
and brute force for which Niles tools are famous. Which explains 
why down-time will be almost non-existent—productive time 
always at a maximum. 


If your present axle-machining methods are keeping shop costs 
unnecessarily high . . . write for complete information. Or better 
yet, call your nearest BLH representative. 











Lima-Hamilton Division 


BALDWIN-LIMA-HAMILTON CORP. 
Hamilton, Ohio 


BALDWIN -LIMA-HAMILTON 
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under 60 lb.; the medium-duty fitting with 
l-in. male pipe threads handles loads from 
60 to 100 lb.; and the heavy-duty model 
with 1%4-in. male pipe threads is capable 
of suspending equipment weighing up to 
1,500 Ib. 


¢ 


Chest-Mounted 
Faceshield 


Improved vision, elimination of “dead 
air” space, and relief from binding dis- 
comforts are some of the advantages at- 


tributed to a protective faceshield announc- 
ed by Mine Safety Appliances Co., Pitts- 
burgh 8, Pa. 

Called the Chest-Mounted Faceshield, 
this protector is supported by adjustable 
neck and the chest straps which provide 
balanced weight distribution. A_ pliable 
leather pad rests on the chest without 
pressure or binding. 

The adjustment feature is carried over 
to the visor itself to provide maximum 
vision and protection while it can be set 
at any desired angle, height or distance 
A metal hinge device enables the worker to 
make adjusiments to individual require- 
ments. 








IF YOU MEASURE SPEED 
. YOUR BEST BET IS BIDDLE 





Uf, you want—Readings of 
Average RPM or FPM ... 


—choose one of the several ranges avail- 
able in Jagabi® Chronometric Speed 
Indicators from 0-100 up to 0-100,000 
rpm. The shaft or spindle is set in ball 
bearings. No lubrication needed. Design 
and construction of these instruments is 
such that a minimum of maintenance is 
required even in constant, severe service. 


The Jagabi Tachoscope, stop watch 


and revolution counter, is also recom- 
mended for high accuracy work. 


BULLETIN 35-X. 















Uf you want—Readings of 
Instantaneous Speeds 
or Variations in Speeds 


... select the Jagabi® Centrifugal Tachom- 
eter—speed ranges 25 to 48,000 rpm. Three— 
. . or the 
Dr. Horn Tachometers which are made with 
6 ranges between 25 and 30,000 rpm. Both 
Jagabi and Dr. Horn 
Tachometers have a 
special friction 
coupling which 
minimizes the dam- 
aging effects of too 
fast acceleration 
and over-speeding. 
Results: Low 
maintenance 


and long, de- 


and five—ranges in one instrument . 









pendable 


ations. 


35-X. 





vice life, for di- 
rect indicating, 
rpmshaftorfpm 
linear and pe- 
| ripheral speeds 
\ and speed vari- 
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1 you want — Quick and 
Accurate RPM 
Readings with Safety 


... Consider the advantages of Frahm® 
Resonant Reed Tachometers for hand 
use or permanent mounting. 


No contact with moving parts is required. 


Just touch the instrument to the chassis, 
frame or housing of the machine or motor 
and read the rpm directly. No moving 
parts. No lubrication or maintenance re- 
quired. Accurate to % of 1%, they will 
operate continuously for years without 
any appreciable change. Instruments with 
limited ranges available for as little as 
$27. Practically any desired’range within 
900 and 100,000 rpm can be supplied. 





B.812.R 


JAMES G. BIDDLE CO. 
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BULLETIN 41-X. 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 








One of the features of the device is the 
relief from head strain. Allowance is also 
made for near-maximum ventilation; air 
gets to the worker’s face from all direc- 
tions to supplant the “closed in” feeling, 

The standard model is supplied with a 
clear Chipruf visor 8 in. long by 0.040 in. 
thick, Visors are available in various sizes 
for impact resistance, for chemical splashes, 
and for hot operations. 


eee ACeUN aC NARELLCE EEE EAL EL 


Atomic Hydrogen Welder 


A redesign of its atomic-hydrogen trans- 
former welder, incorporating a new hot- 
start circuit, silicone insulation, and an 
extra-wide current range, has been an- 
nounced by the Welding Department of the 
General Electric Company. 

The new design, according to G.E. engi 
neers, not only results in a quicker start- 
ing, more durable, more versatile welder 
than the superseded model, but also per- 
mits a 17 per cent reduction in price. 

The extra-wide current range of 10 to 
100 amp. allows the use of one machine on 
all applications. The range is divided into 
two sections, 10 to 35 amp., each extending 
the entire length of the indicator scale. 
This allows more precise current settings. 

Other advantages of the new welder are 
noted as a longer coil life because of the 
silicone insulation, faster starting with the 
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Triple reasons for specifying... 


PERFORMANCE-Strength and toughness, 
resistance to wear, fatigue or shock to 
meet a wide range of requirements, as 
dictated by design. 


2 VERSATILITY — Ability to meet varied 
specification demands after suitable heat 
treatment. 


3 ECONOMY —resulting from standard 
compositions precisely graded to match 
the engineers’ needs. 


Experience shows that triple-alloy steels containing Nickel are solving some mighty 
big problems in many industrial fields. They have established outstanding service 
records in some of the most exacting applications. The many standard compositions 
available make it possible to select accurately, and with economy, triple-alloy steels 
to fulfill the requirements of a great variety of applications. 


We invite inquiries regarding the selection and uses of triple-alloy steels, con- 
taining Nickel. 


THE INTERNATIONAL NICKEL COMPANY, INC. S.ch3'es 
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new hot-start circuit, and a range switch to 
change from one current range to another 
without moving the welding cable. 

Features of the older model welder 
which are retained are power factor correc- 
tion capacitors, portable “start-stop” push- 
button, automatic gas shutoff, and stepless 
current control. 

The welder operates on 60 cycles, single- 
phase voltage, with a 75-amp. rating. It is 
41% in. high, 1834 in. in diameter, and 
weighs 350 Ib. 


Sf 


Metal Forming Machines 


A line of metal forming machines, known 
as Hydroform, have been introduced by 
the Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. These units are marketed 
in 12 and 26 in. sizes, and can be made 
in sizes up to 40 in. 

The devices operate on the principle of 
a solid punch member moving into a 
flexible, hydraulically pressurized die 
member; an oil cavity capped with a flex- 
ible diaphragm. Sheet metal between these 
two members is hydraulically formed to 
the shape of the punch. 

In operation, the flexible die member is 
lowered and locked,. initial pressure is re- 
leased, and then the punch member moves 
upward into the flexible die member. The 
blank is pressed tightly against the draw 
ring to control metal flow. As the punch 
moves up, pressure is automatically in- 
creased on the blank being formed, and 
the metal is subjected to uniform pressure 
from all sides. Stripping is accomplished 
automatically as the punch is retracted. 
Matching die sets are not necessary. 

The machines consist basically of a 
heavy base in which the bolster plate and 
punch are mounted, a dome which contains 
the flexible die member and four strain 
rods for containing these units. The hy- 
draulic system is equipped with a cooling 
unit to maintain proper oil temperature. 
An automatic cycle control unit is arranged 
with adjustable dogs or master cam plates 
to control the complete cycle. 

Maximum pump pressure developed by 


the hydraulic system is 8000 psi., although 
up to 15,000 psi. may be generated in the 
die member as the punch moves up during 
the forming process. 

To promote safety, the dome is inter- 
locked in its up position while loading and 


unloading, and in its down position while 
the work is being formed. The dome 
control lever can be moved only after a 
function has been completed. It has a 
two-position “form speed” control lever to 
regulate the speed of the forming stroke. 





Single-Stage 
Double-Suction Pump 


Design improvements in its line of small, 
single-stage, double-suction’ pumps have 
been anounced by the Ingersol-Rand Co., 
New York 4, These pumps, known as class 
DMV-DHYV, incorporate double mechanical 
shaft seals with sealed pre-lubricated bear- 
ings. Built in 3, 4, 5 and 6 in. sizes, the 
DMV (for medium heads) and the DHV 
(for high heads) are designed for general 
hydraulic services at temperatures up to 
200 deg. F. capacities to 2100 gal. per min. 
and pressures to 150 psi. 


Casing design has been made compact 
and simple. The elimination of stuffing 
boxes has decreased the shaft length be- 
tween bearings, making the shaft more 
rigid. The shaft is not threaded, reduced or 
slotted at any point over its unsupported 
length. This construction eliminates any 
point on the shaft where stress concentra- 
tion and possible fatigue failure might 
occur. 

Through standardization, three spare 
parts kits serve all eight pumps in the 
DMV-DHYV line. These kits contain all the 
parts necessary for a mechanic to restore 


(Continued on page 142) 
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More than 85% of America’s Class | railtoads 
use Lewis Sealtite products. Designed to do a 
better job ... to last longer .. . to meet the most 
exacting specifications. Specify Hot Dip Galvan- 
ized, Zinc finish for, Double-Life and economy. 


g 
Quses- Bout & NUT COMPANY 
504 Malcoim Ave. S. E. 


MINNEAPOLIS 14, MINNESOTA 
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Another chief engineer 


switches to plastic tape! 


The purchasing department 
of a large mid-Western railroad 
received this letter from its 
chief engineer: ‘Over a period 
of months we have been making 
spot tests on ‘Scotch’ No. 33 
Electrical Tape. This tape takes 

* the place of old-style insulating 

= tapes—requires less than half 

the footage, and goes on twice as fast. Will you, 
therefore, please see that ‘Scotch’ No. 33 Electrical 


FREE BOOKLET GIVES THE FACTS on 
“Scotch” No. 33 and other “Scotch” 
Electrical Tapes for railroad use. For 
your copy of booklet E-RR, write: 
Minnesota Mining & Mfg. Co., Dept. 
RE -62, St. Paul 6, Minnesota. 


General Export 
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OTHER TAPES in the large family of 
“Scotch” Electrical Tapes speed many 
other insulating and protecting jobs. 
Here, a heavy-duty tape protects trac- 
tion motor leads in up to 90 mph under- 
car blast. And it lasts for 300,000 miles! 


Tape is available for all points on the railroad where 
electrical tape is used.” 

This engineer found, like hundreds of others, that 
‘‘Scotch”’ No. 33 Electrical Tape is ideal for railroad 
use. It not only goes on faster—it actually costs less 
in the long run. And it lasts and lasts. The plastic 
backing resists wear from abrasion and is unaffected 
by water, oil, weathering, acids, alkalies and alcohols. 

Try it for neat, compact splices today! Only .007 
inch thick with a dielectric strength of 10,000 volts. 
Order from your supplier. 


REG. U.S. PAT. OFF. 


SCOTCH 


BRAND 


ELECTRICAL 
Nd 


The term “Scotch” and the plaid design are regis- 


tered trademarks for the more than 200 pressure- 
sensitive adhesive tapes made in U.S.A. by Minne- 
sota Mining & Mfg. Co., St. Paul 6, Minn.,— also makers 
of “Scotch” Sound Recording Tape, ‘‘Underseal’”’ 
fee, 2, Rubberized Coating, ‘“Scotch- 
fs lite’ Reflective Sheeting, ‘‘Safety- 
; Walk” tg Surfacing, “3M” 
Abrasives, ‘‘3M’”’ Adhesives. 


: 270 Park Avenue, New York 17, N. Y. In Canada: London, Ont., Can. 
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the pump to its original performance. 

Cast iron casing, carbon steel shaft and 
bronze impeller are used to equip the 
pumps for any non-corrosive service. 


¢ 


D.C. Are Welders 


Model GA “Wasp” direct current arc weld- 
ers, available in 150- and 200-amp. sizes, 
have been announced by Air Reduction 
Sales Company, a division of Air Reduction 
Company, Inc. Designed to further advance 
the efficient performance of the Wilson 
line, the volt-ampere characteristics... of 








these machines make them especially suited 
to d.c. straight-polarity Heliwelding with 
Thor-Tung. Good commutation at all set- 








CONSTANT ON-THE- JOB 
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NO OTHER LUBRICATION 
METHOD provides all these 
“Performance Proved” 
FEATURES! 


@ ELIMINATES waste packing 
and the human element in- 
volved. 

@ SERVICE reduced to 
periodic checking and 
filling oil sump. 

@ SPECIAL FELT WICKS elimi- 
nate waste grabs and 
starved bearings. 

@ REPLACEMENT of worn 
wick sets after thousands of 
miles of use is simplified 
by improved construction 
(see illustration above). 

@ COMPLETE KIT for replace- 
ment containing wick set, 
springs and necessary 
hardware available at 
nominal cost. 

@ NO MOVING PARTS sub- 
ject to failure due to dirt, 

moisture and freezing. 





write to: 








Resilient Stop Plates ~ 
Prevent Axle Scoring | 


PERFORMANCE TESTS. . . 
te K (JING { Felpax Lubricators 


Reduce Support Bearing Mainten- 
ance as much as 75% 


INSTANT COMPLETE LUBRICATION 
with the first turn of the axle under heavy 
load conditions reduces babbit wipe and 
consequent early bearing damage. Con- 
tinuous lubrication under high speeds 
provided by special felt wicks in constant 
contact with the journal insures longer 
bearing life. 

MILLIONS OF MILES of trouble-free serv- 
ice on the nation’s Class I Railroads have 
proved Felpax Lubricators provide the 
lubrication required to keep Today’s 
Modern Traction Motors operating at 
peak efficiency. 


For full particulars see your 
locomotive builder or 
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tings, plus the advantages of self-excitation 
and split-pole, cross-field design are said to 
provide good operation at all current set- 
tings. Continuous overlap from each cur- 
rent range to the next provides an unbroken 
range of welding current from 30 to 250 on 
the 200-amp. welder, and 20 to 185 on the 
150-amp. machine. 

The machines are easily portable when 
mounted on a two-wheeled carriage and 
require small floor space because of their 
compact construction. 
















1000-Watt Fluorescent 
Mercury Lamp ., 


To meet the trend toward larger manu- 
facturing spaces, higher mountings and 
higher lighting levels both indoors and 
outdoors, Westinghouse Electric Corpora- 
tion has made available a 1000-watt, C-H12 
fluorescent mercury lamp. 

Similar to the 400-watt, J-H1 fluorescent 
mercury lamp, this new light source pro- 
vides a golden white light suitable for all 
types of lighting service except those where 
close color discrimination is involved. Its 
ballast is the same as that used for the 
1000-watt, A-H12 lamp, and its BT-56 bulb 
has a specially developed isothermal shape 
that allows the phosphor coating to func- 
tion at maximum efficiency. 

When activated by invisible ultraviolet 
light from the quartz arc the phosphor 
gives off red light. This blends with the 
blue-green-white light from the mercury 
arc to give a golden white light with ap- 
proximately the same color quality as 4 
mixture of equal wattages of mercury and 
incandescent light. Inside frosting of the 
bulb provides better diffusion of light and 
greater uniformity of color. 

When used outdoors fixtures should be 
designed to protect, the bulb from a driv- 
ing rain or moisture-laden insects. 
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